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TORNADOES, HAILSTORMS, AND WATERSPOUTS. 

At this season of the year, when storms of limited area 
and great violence are apt to occur, we are equally apt to 
suffer from outbreaks of newspaper meteorology which are 
sometimes almost as appalling as the phenomena they attempt 
to explain. We may be excused, therefore, for assuming 
that the subject is one of popular interest, and for compil- 
ing some of the more significant and certain results of ob- 
servation and scientific deduction with regard to the origin, 
conditions, and behavior of this class of storms. 

A favorable opportunity for doing this is furnished by the 
recent publication of the 10th appendix to the report of the 
Superintendent of the United States Coast and Geodetic Sur- 
vey, for 1878, containing the second part of Mr. William 
Ferrel's researches on cyclones, tornadoes, and waterspouts, 
in which the theory of cyclones is mathematically discussed 
at great length, with a comparison of the results thus ob- 
tained with the facts of observation. We may safely draw 
from this treatise such information as may seem of interest 
to landsmen at this time, with reasonable confidence that we 
shall not be misled with respect either to facts or inferences. 
Although largely similar to cyclones, and governed by the 
same general principles, tornadoes form a distinct class of 
meteoric phenomena. The initial temperature conditions 
which give rise to cyclones generally extend over large areas. 
The conditions of tornadoes depend rather upon vertical re- 
lations of temperature, under which the unstable equilib- 
rium of the atmosphere is liable to be violently disturbed 
by slight local changes of temperature causing the under 
strata of air to burst up through the overlying strata. A 
cyclone is usually a broad, flat, gyrating disk of atmo- 
sphere, very many times greater in width than in altitude; a 
tornado may be regarded as a column of gyrating air in 
which the altitude is several times greater than its diameter. 
The enormous velocities of the ascending currents in a tor- 
nado appear to be caused by the differences between the 
gyratory velocities above and those very near the earth's 
surface. The former largely prevent the air from pressing 
in to fill up the partial vacuum near the center, while the 
smaller gyratory velocities near the earth allow it to rush in 
there to supply the draught. The tendency of friction is 
constantly to use up the energy of gyration so that the tor- 
nado cannot continue very long. The ascending currents 
carry up an enormous amount of aqueous vapor into the 
upper regions of the air, where it is condensed and produces 
the heavy rains observed in connection with tornadoes. An 
ascending current of 60 meters a second, which cannot be 
unusual in tornadoes, would furnish, under extreme condi- 
tions of air saturation, four inches of rain a minute, if it 
were to fall directly back. With such an ascending velocity, 
however, no rain could so fall. It would be thrown outside 
the vortex, giving an immense though lighter fall of rain 
over a larger area, especially if the tornado in its irregular 
progressive motions should remain stationary or nearly so 
for several minutes. If the velocity of the ascending cur- 
rent is not so great that the water is all carried up to where 
the currents are outward from the vortex, and yet great 
enough to prevent its falling back, there may be in the 
lower part of the cloud a vast accumulation of rain, pre- 
vented from falling by the ascending currents and from 
being dispersed by the inflowing currents from all sides 
toward the vortex. When the sustaining energy of the tor- 
nado is exhausted by friction or by the weight of water ac- 
cumulated in the cloud, the water is liable to fall in mass, 
causing what is called a cloud burst. This is especially 
liable to occur in mountainous regions, for contact with a 
mountain must greatly interfere with the gyratory motion of 
the tornado and the inflowing currents below, and tend to 
break up the system at once and let the whole load of water 
drop suddenly. 

The water in cloud bursts is generally poured down. 
Long before the ascending currents are reduced so as to 
allow the waterto fall in drops it seems to collect at certain 
places and force its way in a solid stream down through the 
ascending air. Having once made an outlet for itself the 
water is necessarily accelerated in velocity, so that before 
reaching the earth the stream may be pouring with irresist- 
ible force, cutting, when it strikes, the sharply marked and 
often deep chasms left by cloud bursts, especially on hill- 
sides. 

When the ascending current carries the vapor into the 
region of frost — which is at a lower altitude within the 
gyrating funnel than outside of it— the condenser! vapor is 
converted into hail. The small hailstones may then be kept 
suspended near the base of the snow cloud and enlarged by 
additions of freezing rain. In this way compact homoge- 
neous hailstones of ordinary size are formed. At the height 
of 7,000 yards the air has lost more than half its density, 
yet an ascending velocity of twenty yards a second, which 
must be no unusual one in tornadoes, would sustain even at 
that altitude hailstones of considerable size. It is not neces- 
sary that the hailstones should remain in the freezing region 
a long time, or remain stationary. They may be carried 
from this vortex out where the ascending current is small, 
and, dropping down some distance, may be carried into the 
vortex by inflowing currents and again thrown up to the 
region of frost. The nucleus of large hailstones is usually 
compacted snow. A small ball of snow saturated with rain 
is carried higher and freezes; and being of less specific 
gravity than compact hail it is kept where it receives a 
thick coating of ice from the unfrozen water dashed against 
, it, and afterwards falls to the earth, either at a distance 
from the vortex where the ascending currents are weak, or 



near it after the uprush has been sufficiently exhausted. 
Sometimes, as in the case of the cloud burst, an almost in- 
credible amount of accumulated hail may fall in a short 
time, when the energy of the system is suddenly spent. 

The formation of large hailstones by concentric layers of 
clear ice and white snow, laid on like the coatsof an onion, 
will be readily understood from the foregoing. As many as 
thirteen layers have been observed in large hailstones, show- 
ing that they must have made half a dozen circuits, heinu- 
successively thrown out of the froty vortex above and sucked 
in below by the inflowing currents.each time adding to their 
coatings of snow and ice before their final fall to earth. 

When the tornado is very small in the area covered by 
the gyratory motion, a land spout or awater spout is formed, 
as it may happen to occur on land or at sea. In these the 
gyratory velocity rapidly diminishes with distance from the 
| center. Their destructive effects are sudden and often 
great, but the area of violence is small. In the center of a 
waterspout, as in that of a tornado when in full force no 
rain falls or water descends in any form, though a hei.yy 
shower often falls in the vicinity. On land dust and lip] t 
j substances are carried up, and as they are being collect*! 
from all sides by inflowing currents toward the vorte; 
below, they assume the form of a cone, which meets the 
: descending spout, falling apparently from the clouds, and 
thus give the whole phenomenon the appearance of an hour- 
glass. 

The observed diameters of waterspouts range between two 
and two hundred feet or more, and their heights from thirty 
to fifteen hundred feet, sometimes very much more; but none 
j of these observations can be regarded as at all exact. With 
a high temperature and a very low dew point Mr. Ferrel 
calculates that a water spout might reach a mile in height, 
but such conditions must occur rarely. Waterspouts are 
often observed to drop down from a cloud in an incredibly 
short space of time, and to be drawn up again in the same 
manner; but this is all an illusion. When the gyrations are 
such as to not quite reduce the tension and temperature 
in the center, so as to condense the aqueous vapor and 
make it visible, a very slight increase at once reduces the 
temperature sufficiently, and the spout appears from top to 
bottom almost instantaneously. Just the reverse of this takes 
place, when the spout breaks, and it seems to be drawn 
up instantly; it is dissolved, not lifted. Tornadoes and 
waterspouts originate only in an unstable state of equilib- 
rium of the air, which requires an unusually rapid decrease 
of temperature with increase of altitude. This can take 
place only when the strata nearest the earth are unusually 
heated; accordingly they never occur at night, or in the 
winter, and but rarely in cloudy weather. If any agitation 
of the air, such as that arising from the discharge of cannon, 
tends to break up these meteors, then any considerable dis- 
turbance of the air from any cause must tend to prevent 
their formation. Hence they occur at sea and on the lakes 
only when there is little or no wind. 

White squalls are invisible spouts. In such cases the dew 
point is so low, and the cloud when formed so high, 
that the gyrations are invisible. Still the gyrations and the 
rapidly ascending current in the central part are there, and 
also the rising and boiling of the sea. Over the boiling sea, 
high up in the air, is a patch of white cloud, formed by the 
condensation of the vapor when it reaches the required 
height. The bulls-eye squalls on the west coast of Africa 
are of precisely the same nature. In these cases the air is too 
dry to furnish the cloud necessary to make the spout, or 
center of the gyratory movement, visible. 

In hot dry climates these ascending whirls of air form 
sand spouts or pillars of sand. Both water spouts and sand 
spouts are hollow. 

«ni» _ 

HEAT, LIGHT, AND POWER WITHOUT COST. 

One of the greatest difficulties that beset the progress of 
the brave men who venture upon explorations in the Arctic 
regions is the terrible cold and the deprivation of light. 
But if we may believe in the theories of Professor Gamgee, 
as set forth in the remarkable specification of the patent for 
his new thermo-dynamic engine — date of April 19, 1881 — 
the future Arctic investigator will have no trouble in keeping 
warm, nor will darkness trouble him, for the harder every- 
thing freezes the faster the engine will run. 

Says the Professor in his patent: "I utilize heat in this 
system downward to 0° Centigrade, and below towards abso- 
lute zero." 

Since both heat and electricity may be produced by means 
of a rotating wheel, in degrees proportionate to the power 
of the wheel, it follows that explorers to the north may 
hereafter make themselves entirely comfortable by taking 
along a few of Professor Gamgee's self-running engines. 
These extraordinary machines depend on cold for their mo- 
tive power, the very article that the northerly world supplies 
in the greatest abundance, and that has heretofore been re- 
garded as a drug in the Greenland market. 

If Gamgee and the Patent Office are right, then the own- 
ers of coal mines may as well shut up shop. Fuel will no 
longer be required t«r produce either motive power, heat, or 
light. These great factors in human welfare will in future 
be enjoyed by mankind without labor or cost, all the indus- 
tries of the world will be revolutionized, and a majority of 
them discarded for lack of further use. 

In view of these considerations we would ask the Com- 
missioner of Patents if he considers that he has done the fair 
thing in granting a patent to Gamgee, while rejecting the ap-> 
plication of poor Keely, the prior inventor? 
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ANOTHER NEW MOTOR. 

The latest candidate among inventors forimmortaihonors 
is Prof. John Gamgee, of London, now residing in Wash 
ington, tor he claims to have found out how to prevent a 
large part of that celebrated ninety per cent of loss which 
has hitherto been incidental to the use of steam for dynami- 
cal purposes. We learn from the newspapers that President 
Garfield, Secretary Windom, and others, have examined the 
new engine, and that Chief Engineer Isherwood has pre- 
pared a report on the subject to Secretary of the Navy 
Hunt. 

A correspondent of the Eoening Post says: "One of the 
examiners of the Patent Office tells us he regards it as the 
most important patent since the telephone. If it succeeds 
at all, however, it will be of far greater consequence than 
that or any other invention of modern time." The patent 
is dated April 19, 1881, and is entitled " Thermo-dynamic 
engine ; " also the new engine is called a zeromotor, in 
recognition of the fact that it is designed to operate it at 
about the temperature of zero. 

The patent clearly and fully describes the invention, and 
the few paragraphs which we quote will make the matter 
pretty plain. 

" My invention," says Prof. Gamgee in his patent, "re- 
lates to the employment as a motor fluid of a liqueflable 
gas or vapor of adequate tension, the product of a liquid 
which boils at or near the temperature of surrounding ob- 
jects. 

" I find that by working such a gas or vapor expansively 
in one or more engine cylinders, its heat can be converted 
to such an extent into mechanical energy or motion that at 
the exhaust it will have returned in great measure to its 
original liquid condition, from which state it may be again 
caused to assume the condition of a motor vapor or gas by 
exposing it to the needed temperature. 

"It is this feature, viz., the working of such a vapor or 
gas expansively to the extent of more or less complete lique- 
faction, and the reconverting it from the liquid to the vapor- 
ous or gaseous condition for use again as a motor fluid, 
which mainly characterizes my invention. 

" The vapor having expended its energy, and being mostly 
liquefied by the conversion of its heat into motion, is dis- 
charged from the engine cylinder into a close exhaust vessel 
protected or insulated from environing heat. The main- 
tenance of the exhaust at the boiling point (for atmospheric 
pressure or thereabout) of the liquid used may be insured 
in various ways; for instance, by means of an injector or 
pump. 

" By the injector or pump, or both, the cooled vapor is 
forced into an apparatus for convenience sake termed a 
'boiler,' where it is exposed to the temperature needed to 
restore it to its original tension, and thence returns to the 
engine. 

" It will thus be seen that it is my object to obtain in a 
motor engine the conditions of a closed circuit with a liquid 
boiling at a low temperature relatively to water transformed 
into vapor, the molecular energy of which is converted into 
the mass as molar motion of the piston, so that its initial 
condition is restored. 

" In thi3 way in a heat engine I expend the temperature 
within which the heat is utilized downward in the direction 
of the absolute zero, instead of upward above the tempera- 
ture of surrounding objects. 

"The intense heat of boiler furnaces, the internal work 
heat necessary to the formation of water steam, the abund- 
ant exhaust waste of the steam engine, difficulties of lubri- 
cation, etc., are one and all avoided by my invention. 

' ' The cycle I propose can be performed more or less satis- 
factorily with almost any liquid yielding expansive vapor 
below the temperature at which water boils; but in develop- 
ing most power with most compact apparatus it is essential 
to use a compound which has a maximum amount of latent 
heat. 

" The agent which I find in practice most available for this 
purpose is anhydrous ammonia, the boiling point of which 
at atmospheric pressure approaches closely to 34 '4° C. At 
0° C. its vapor tension is about four atmospheres, while at 
10° it attains to six atmospheres. When the mean tempera- 
ture attains 20° C, no less a pressure is exerted than nine 
atmospheres, and at 30° C, or tropical heat, it reaches over 
ten and a half atmospheres in tension. Since at blood heat 
two hundred pounds to the square inch is available it is evi- 
dent that the usual temperature of ocean or river water is 
most desirable in practice and best in my opinion when 
below 0° C. 

"The latent heat of ammonia is about 900°, as against 960° 
for water. It is this latent heat which I use in developing 
energy so as to reduce the amount of rejected heat to a mini- 
mum and obtain a maximum rate of liquefaction. Although 
high pressures are attainable at low temperatures, it will 
always be found best in practice to work below rather than 
over 100 pounds to the square inch. 

"Prom the fact that I utilize in this system downward to 0° 
C. and below toward absolute zero, I propose for conven- 
ience to name the apparatus which I employ ' zeromotor^' 

" The operation is as follows: The ammonia gas or vapor 
passes from the boiler into the smaller or high pressure 
cylinder, where it is worked expansively, the cut-off being 
adjusted, for instance, to one-tenth of the stroke. In thus 
expanding and doing work, the gas parts with its heat to 
a considerable extent. It then exhausts into the second or 
low pressure cylinder, where it is cut off, say at one-half the 



stroke, and is thus caused to do further work expansively. 
The result is that the vapor, by the time that it passes from 
the second cylinder into the exhaust, has been almost entirely 
liquefied,only an exceedingly small proportion of the ammonia 
retaining vaporous form. The engine thus may be said to 
act not only as a motor, but as the condenser. From the 
exhaust vessel the ammonia is, by means of the compound 
pump and injector, forced back into the boiler, to be again 
brought to the condition of a motor or gas." 

The specification continues the subject through various 
details of construction, but the matter quoted above is suf- 
ficient data for a full consideration of the pros and cons. 
We are obliged to find, however, that Gamgee's motor is 
mostly delusion ; it is likely to be literally a zero-motor. 
The troitble is not with the ammonia. Dr. Lamm, of 
New Orleans, Tellier, of Paris, and others have made am- 
monia motors which had a measure of success. Gamgee's 
theory would fail with steam or air. A motor vapor dur- 
ing its expansion is a useful source of power, but after it 
has expanded it is wholly unavailable. It may be brought 
again to the expanding or condensed condition, but if the 
cost of the restoration be computed, not the smallest frac- 
tion of gain can be discovered. Gamgee's motor would 
make one stroke, but never another of its own accord. Think 
of a steam engine which exhausts directly into its boiler ! 
Prof. Gamgee has made an interesting invention, and if he 
can find some spot in nature where it may rest it promises to 
make a sensation. 

It is certainly a curious incident of this matter that Chief 
Engineer Isherwood may become an advocate of working 
engines expansively, the cut off being adjusted, for instance, 
to one-tenth of the stroke. 

■»<»>» 

THE KEELY MOTOR DECEPTION. 

The stock in this lunary enterprise has of late fallen very 
low, and a new exhibition of its incomprehensibleness has 
been deemed necessary. The last performance, given on the 
evening of April 22, in Philadelphia, is thus described by a 
reporter of the New York Herald : 

" The first public exhibition of the Keely engine was given 
this evening, in the presence of a large body of New York 
men. Among others present were J. Nelson Tappan, City 
Chamberlain of New York; Thomas Kowland, of the Con- 
tinental Iron Works; George H. Peabody, E. P. Searls, 
General John Carrier, secretary of the American Wrecking 
Company; J. J. Smith, Edward W. Denny, and others. A 
private showing was given a few days ago before Major 
Conway, United States Ordnance Department; Commander 
Gorringe, United States Navy ; Mr. Blanchard, vice presi- 
dent Erie Railway; Commodore Kane, New York Yacht 
Club; President Sayre, of the Lehigh Valley Railroad; E. J. 
Randall, Erie Railway, and twenty others. Commander 
Gorringe frankly declared that Mr. Keely had thoroughly 
removed the strong prejudices which he had had against 
both inventor and discovery, and that the exhibition 
was a wonderful one. To a Herald correspondent Com- 
mander Gorringe said: 'I am amazed at what I have seen. 
It is certainly one of the most remarkable curiosities I have 
ever looked upon, and appears bona fide.' 

"To-night's exhibition was a very extended one. The 
two parts of the 'motor,' called the 'generator' and the 
'engine,' stand in separate rooms on the second floor of a 
building on Twentieth street, in the vicinity of Girard Col- 
lege. Without expressing any opinion whatever regarding 
the scientific principles alleged to be involved, a simple nar- 
rative of the evening's occurrences may be set down as fol- 
lows: 

CURIOUS EXPERIMENTS. 

"When the visitors, almost completely filling the front 
room, had been seated, they saw before them an odd-lookiug 
machine built of steel, that shone like a mirror. The only 
description possible to give without an illustration to ac- 
company it is, that it is wholly unlike any other collection 
of globes and tubes that has ever been exhibited. The first 
act was to remove every cock and tube, ostensibly to show 
that the apparatus was empty. Lights were placed under- 
neath it and the visitors were invited to look into and 
through the various chambers. All the plugs and attach- 
ments having been replaced, one of the company drew a 
glass of water from the hydrant and poured the contents 
into half a dozen funnel-topped tubes, and in exactly twen- 
ty-nine seconds a force was generated sufficient to raise a 
six-foot lever (one inch fulcrum) upon which were hung 
700 pounds of iron. The pressure was asserted to be fifteen 
thousand pounds to the square inch. The vapor said to 
create this pressure was then stored in a steel cylinder about 
thirty inches long and five inches thick, through the center 
of which is stretched apiece of piano wire. The vapor thus 
confined was then further ' vivified ' by external vibrations 
of great energy obtained from a tuning fork of immense 
size. This done, a long tube of very constricted orifice was 
attached to this steel chamber, to form the connection with 
the engine in therearroom. Thither, then, all the visitors 
moved. The engine is called a ' compound ' one, which is 
explained to mean that ' it can be worked with equal ef- 
fect by positive or negative energy.' After a few cocks 
had been opened, the ' spirophone' contained in one of the 
drums began to roar, and the shaft, carrying a belt-wheel, 
began to revolve with great velocity. The whirring sound 
(much resembling the rising of a flock of quail), gradually 
became regular and harmonious, and the engine settled 
down to a regular speed of about sixty revolutions per min- 
ute. Some curious experiments were then made, to exhibit 



what was denominated 'vibratory energy.' The revolu- 
tions of the engine were increased or diminished at will 
by Mr. Keely striking an iron disk or a gigantic tuning 
fork, or drawing a bow over a tightly stretched steel wire. 
The change from the negative to the positive ' energy' was 
made, resulting in an almost instantaneous reversal of the 
engine. This reversal, Mr. Keely declared, could be made 
at the very highest velocity without breaking anything. A 
brake, specially made with wooden lining, was then applied 
to the belt wheel with a leverage of five feet and the weight 
of two of the heaviest of the party, but no perceptible dimi- 
nution in the speed resulted. Many other strange experi- 
ments with the vapor gun and other appliances of the alleged 
invention were given, after which the party separated. 

" The experiments lasted three hours, and were in every 
way successful. A vote of thanks was given Mr. Keely, on 
motion of Mr. Tappan. The party returned to New York on 
the midnight train." 

It will be seen from the foregoing that the Keely man- 
agers still look to the New York men. It was from them 
that their first treasure was extracted after the original first 
exhibition; and the new show is doubtless expected to yield 
another yellow harvest. 



THE GAMGEE PERPETUAL MOTION. 

In another article we give the substance of Professor 
Gamgee's ideas, as expressed in his patent, concerning the 
principles and operation of his new motor, the practical 
value of which is alleged to be indorsed by the Patent Office 
Examiner, by Chief Engineer Isherwood, and by prominent 
officials of the American Navy Department. 

In Professor Gamgee's engine the ammonia vapor expands 
against and drives the piston, then issues from the back end 
of the cylinder as a liquid, which runs to the front end of 
the cylinder, where it expands again as vapor against the 
piston, then runs back to the front end, and so on, in one 
perpetual round or "cycle" of duty, without any vulgar 
assistance from artificial condensers, or from coal, oil, gas, 
or other common fuel. Cold water — below 66° Fahr. — is 
the best fuel for him, says Professor Gamgee, in his patent. 
Water at 66°, he avers, gives heat enough to yield 100 lb. 
pressure per square inch on his piston. Water at blood 
heat, or 98° Fahr., would give him, he says, 200 lb. pressure 
per square inch, more, in fact, than he requires. 

A correspondent of the Tribune lately asked Professor 
Simon Newcomb, the eminent physicist, for his opinion of 
the new device of Professor Gamgee. 

Professor Newcomb said: " The question is purely one of 
physics, and not of steam engineering. The proposed 
machine, as Mr. Gamgee has explained it to me, and as I 
see it described in Mr. Isherwood's report, lacks the essential 
conditions which all experience shows a steam engine must 
fulfill; not merely because ammonia is used instead of steam, 
but because no source of external cold or exit for the vapor 
is employed, except that furnished by the engine itself. I 
think there is some mistake in describi-ng the respective 
functions of the high and low pressure boilers in the printed 
remarks in the Tribune; but I think I see clearly what the 
essential principle is. We have' a boiler of liquid ammonia 
exerting an enormous pressure at ordinary temperatures. A 
quantity of the vapor from this boiler is admitted into the 
cylinder of the engine, and thus presses upon the pi>ton, 
expanding and moving the piston. Its heat is changed into 
force communicated to the piston, and it thus becomes in 
the cylinder intensely cold, so cold that a portion of it 
liquefies. 

" So far there is no trouble in the action of the engine. 
It will make one stroke without doubt. The question now 
is to dispose of this cool and expanded vapor. The great 
mistake made by the promoters is in supposing that they 
can, by some ingeniously contrived machinery, force the 
vapor back again, so as to act again on the engine and still 
have a surplus of force left over. It is a perfectly estab- 
lished law of gases — as certain and universal as that of 
gravitation — that a gas when condensed generates the same 
amount of heat and exerts the same pressure as in expand- 
ing. The consequence is that, when the gas is condensed 
without some external source of cold, all the power ex- 
pended in its expansion is used up again in contracting and 
heating it. Unless, therefore, as in the ordinary steam 
engine, some external source of cold is provided to absorb 
the heat which would thus be generated, the machine can- 
not act. Now this is the very condition which Mr. Gam- 
gee proposes to dispense with. With the ammonia engine 
working at ordinary temperatures, the external source of 
cold must be as lowin te mperalure as the expended ammonia 
itself, andtherefore the ammonia cannot be used for the cold. 

" To judge of all this we must remember that there is 
absolutely no new principle claimed in connection with the 
machinery, and claims made for it are in direct contradic- 
tion to the second law of thermodynamics. Yet I do not 
think a prudent physicist would claim that it was impossi- 
ble to find in nature some mechanism by which this law 
could be evaded. All we can say is that to reach this result 
some radically new discoveries in the properties of matter 
must be applied. As there is nothing new in any of the 
principles called into play in the proposed engine, it may be 
pronounced a chimera with as much safety and certainty as 
we call perpetual motion machines by that name." 



The Tokio Exhibition. — The National Industrial Exhi- 
bition at Tokio, Japan, was opened by the Mikado March 1. 
The attendance is said to be large. 
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blade of the shovel is secured a bent arm, to which is pivoted 
the end of a curved rod, C, extending backward to the 
handle, and provided with a sliding rack, D. To the handle 
is secured a sleeve, G, having a longitudinal slot and two 
parallel standards, between which is pivoted a lever, E, hav- 
ing a toothed segment, by means of which the rack may be 
moved back and forth to operate the shovel blade. The 
rear edges of the standards are provided with ratchet teeth, 



DOSE-MEASURING BOTTLE. 

The engraving shows a novel form of bottle for con- 
taining liquid medicines, such as are usually taken in pre- 
scribed quantities. It is designed to enable the user to 
measure and pour out only so much as may be desired, it 
being provided with a measuring receptacle, formed in the 
neck in such way that, by first tilting or turning the bottle so 
as to cause the liquid contents to flow into the measuring 
device, and then turning the bottle so as to leave 
a portion of the contents in the measuring recepta 
cle, they may be poured out without discharging any 
portion of the liquid contained in the body of the 
bottle. 

The neck is suddenly and considerably enlarged 
or bulged out at one side, immediately beyond the 
T/oint of its junction with the body of the bottle, 
so as to form a hollow or receptacle designed to bold 
a given quantity of the liquid from the bottle. The 
neck of the bottle may be provided with indicating 
lines or a scale. This design may be considerably 
varied without affecting the efficiency of the de- 
vice. 

The engraving shows modifications of the bottle 
in which there is no bulging receptacle in the neck, 
which in one case is placed at one side. 

A perforated partition divides the body of the bottle 
into two compartments, and by holding it in a sub- 
stantially horizontal position, with its shorter side 
down, and then turning it axially to bring the 
longer side or line of the body down, the chambers 
will stand full to the same level, but their contents 
will be separated by the partition. 

Another modification is shown in the engrav- 
ing, in which the bottle has its interior divided into 
two compartments by a solid partition, a tubular 
passage being provided between the compartments. In 

this form of bottle the measuring and separate discharge I as to hold the lever and other parts in any desired position 
of the desired quantity of the liquid contents of the bottle 




DOSE-MEASURING BOTTLE. 



British Scientists to be Invited. 

It is rumored that at the next meeting of the American 
Association for the Advancement of Science, to be held in 
Cincinnati in August of this year, a proposition will be 
brought forward to extend an invitation to the British Asso- 
ciation to depart from their usual custom so far as to come 
over to this country in 1883, and hold their annual meeting 
for that year in conjunction with the American Association, 
at some place hereafter to be fixed upon. A num- 
ber of the most prominent scientific men in the 
States and Dominion are known to be in favor of 
the plan, and doubtless the members of our associa- 
tion will be glad to send such an invitation as a 
mark of our cordial feelings toward the students 
of science in the mother country. It will give us 
great pleasure if it should prove practicable for the 
English body to accept. We hope that the proposi- 
tion may be happily successful. The advantages of 
such a gathering of scientific men from two coun- 
tries having a common language, are as evident as 
they are great. The meetings of the American As- 
sociation have proved of inestimable value by bring- 
ing the investigators of the continent into personal 
contact with one another. Every scientific man has 
not only new facts to present, but also theories and 
hypotheses which may not be sufficiently complete, 
or justified by positive knowledge, to be put into 
print, yet it is precisely these vague ideas which are 
the most valuable stimulants of discovery, because 
they are the store from which new and sound ideas 
can be selected. By no other process can this selec- 
tion be rendered so efficient as by personal discus- 
sion with others whose studies are in the same direc- 
tion. If the suggested meeting be actually held, it 



may be accomplished in the manner above described. 

This invention was lately patented by Mr. James M. 
Dodge, of Chicago, III. 



IMPROVED POST HOLE DIGGER. 

The engraving shows an improved implement for digging 
fence post holes, which can be inserted in the ground like an 
ordinary spade, and when inserted to the proper depth can 
be transformed into a lifter, by which the earth may be 




will certainly prove as profitable as delightful, 
and the lever with a pawl, P, adapted to engage the teeth so ( There is no room to doubt that on our part we would be 

lavish of pains to make the meeting successful, and we think 

When the blade is in line with the handle it may be driven ! our reputation for hospitality is a guarantee that our guests 
into the ground after the manner of an ordinary spade, and will have a pleasant as well as a profitable visit. — American 
when inserted to the proper depth, by operating the lever it Naturalist. 
may be brought at right angles to the handle, so that the 
earth may be lifted vertically and removed. 

This invention was lately patented by G. B. Van Vleet, of 
Lodi, N. Y. 



POST HOLE DIGGER. 

readily removed. The handle, A, carries a blade, B, at its 
lower end, which is hinged so that it can be made to assume 
any posi'.ion with respect to the handle, varying from a 
straight line with it to a right angle. The shovel, at its 
shoulders, is provided with extensions, b, reaching forward at 
or about right angles to the blade, which form stops to limit 
the extent of its insertion into the ground to permit of shift- 
ing the position of the blade without hinderance. To the 



Microscopic Tests for Poisons. 

Professor Rossbach has just published, in the Vienna 
Klinische Wochenschrift, some remarkable delicate tests for 
the presence of poisons when they are in too minute quanti- 
ties to answer any chemical tests. 

As small animals, like frogs, mice, etc., are known to be 
very susceptible to the action of certain of the poisonous 
alkaloids, so this fact is taken advantage of and very weak 
solutions introduced into their circulation. Delicate and 
wonderful as the tests are as applied to frogs, etc., still Pro- 
fessor Rossbach gives far more delicate ones. A drop of 
water containing infusoria is placed on a glass slide and ex- 
amined uncovered. The infusoria are examined carefully 
as to size, form, color, etc. Then a drop of the solution is 
placed just to the edge of the fluid containing the infusoria. 
If organic poisons be present the infusoria are instantaneously 
destroyed, becoming a formless sediment. He startles us 
with his figures. " 'If a drop of water sontaining infusoria 
and weighing 001 grain be used as a test the quantity of 
strychnine required to cause remarkable changes will be 
000000006 of a grain. In this way one fifteen-millionth of a 
grain of atropine can be detected." Thus, he says, if the 
stomach of a person poisoned by strychnia contains a liter of 
fluid and only three-quarters of a grain of the alkaloid, a 
single drop of this fluid will contain forty times as much 
strychnine as necessary for the test. 



Tbe Bending of Glass Tubing. 

When glass tubes are not too wide they may be easily bent 
over a common gas jet. A burner, made by attaching a lava 
tip (such as are now commonly used in illuminating burners) 
to the stand or base of the ordinary Bunsen burner, will be 
found convenient. The tube is held horizontally in the flame 
in such a manner as to be entirely surrounded by the flame, 
and so all possible draughts are avoided and the flame does 
not flicker. The tube is soon covered with carbon; then it 
becomes glowing, and bends, in consequence of the weight 
of its free end, in an even and uniform manner, without 
making any wrinkles inside the bend or angle. Wide tubes 
are first filled with sand, and then suspended over a broad 
flame burner. A broad tube with flattened end, which ex- 
actly fits the Bunsen burner, may easily be procured. Thin 
glass tubes may be bent in the flame of a simple spirit-lamp, 
but if they are at all thick a Berzelius lamp becomes requisite. 
In this case the tube must be held across the Same, for 
then it would become heated in two places and remain cold 
in the center (i. e., between). It is, therefore, best to hold it 
tangent to the flame. If it does not bend freely, it is well to 
assist the operation with the hand, by slightly pressing the 
free end in the desired direction. This operation requires a 
certain amount of skill and dexterity in order to prevent the 
formation of wrinkles on the interior surface of the bend. 
These wrinkles not only offend the eye, but so contract the 
tube that a free current of the gas is prevented, and, in case 
of distillation, etc., condensable products are caught, in the 
cracks, and the experiment spoilt. — M. B., in Journal of 
Education. 



IMPROVED DOOR FASTENER. 

We give an engraving of a very simple and effective do-ir 
fastener, patented by Mr. P. M. Alexander, of Marshall, 
Texas, and intended more particularly for application to car 
doors. 

The staple is fastened in the side of the door frame with 
its outer end in a recess of the frame. Tho stile of the door 
is traversed by an oblique mortise covered on the outside by 
an iron plate having a slot, through which passes a short 
flat bar or hasp having a hook turned on its inner end 
and having in its outer end a rivet which prevents it from 
slipping inward through the plate attached to the door. 
The hasp has a mortise for receiving a key or pin attached 
to the car door by means of a chain. This key is mortised 
transversely for receiving a lock or seal. The staple is flush 
with tbe front of the door frame, and the locking of the 
door is effected by hooking the hasp over the staple and 
inserting the key as shown in the engraving. It will be 




ALEXANDER'S DOOR FASTENER. 

seen that by means of this device the car door may be drawn 
tightly against the door frame, and the car will be securely 
locked. 

When the hasp is disconnected from the staple it hangs 
down upon the car door, its hooded end engaging the plate 
on the face of the door. 

This fastener is very strong and effective, and at the same 
time inexpensive. The inventor informs us that railroad 
men who have seen it fully indorse it. 
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HARVESTING MACHINES. 

Inventions which have resulted in great industries and 
the development of great natural resources will always 
be subjects of deep interest to the student of history and 
political economy. The cotton gin rendered available the 
vast agricultural resources of the Southern States, and the 
correspondingly great cotton manufacturing interests of 
England and New England. The reaper 
did as much for Northern agriculture, 
making possible the harvests which have 
taxed the powers of transportation, 
reversed the balance of our trade with 
Europe, and carried our national pros- 
perity to the highest level. 

America is the birthplace and home of 
the reaping machine. Here it was in- 
vented and first successfully introduced, 
here its greatest achievements have been 
won, and here it has proved itself one of 
the factors in transforming a continent 
from a state of primitive solitude to be 
the home of fifty million enterprising 
people engaged in all the arts and manu- 
factures of civilization 

When we look back fifty years and 
remember that the reaping hook and 
grain cradle were the only means the 
farmer then had of securing his crop, 
we are led to wonder how many cen- 
turies must have elapsed before the land west of the 
Alleghanies could have been settled as it is to-day, not only 
to the Mississippi, but from ocean to ocean. The reaping 
machine has not only made this possible, but has made farm- 
ing profitable on a scale never dreamed of before. In Minne- 
sota and Dakota there are grain farms of from ten to thirty 
thousand acres, whose princely owners purchase and oper- 
ate reaping machines by the score and by the hundred. 

The first successful reaping machine put 
in use was invented and constructed by 
Cyrus H. McCormick, a native of Rockbridge 
County, Virginia, in 1831, a patent upon 
which was granted by the United States in 
1834, and this original machine is recognized 
as the type and pattern after which all others 
of subsequent date have been modeled. 

The manufacture of this machine was com- 
menced in Virginia, but not until 1845 at 
Cincinnati, Ohio, did the annual product reach 
a large number. During that year 500 were 
constructed and sold. In 1846-7-8 some ma- 
chines were manufactured at Brockport, 
N. Y., on "royalty." With discriminating- 
judgment Mr. McCormick foresaw that Chi- 
cago was to be the center of trade in the 
Northwest, by reason of its favorable geo- 
graphical position and superior shipping faci- 
lities, and he therefore transferred the manu- 
facture to that city in 1847, building 500 ma- 
chines in the new shops. In 1848, 700 ma- 
chines were made and sold, and in 1849 the 
figure reached 1,500. Here the first works for 
making the reaping machine were erected, 
and the improvement of the machines them- 
selves vigorously commenced, and from that time onward 
the development of this great industry has been commensu- 
rate with the strides which Chicago has made. 

Soon after this, Mr. McCormick induced his two brothers, 
Wiliiam S. and Leander J., to come from Virginia to 
Chicago to assist him in the manufacture of the machine. 
The former continued with him until his death in I860, and 
the latter until now having an interest of 
one-fourlh in the corporation, the remaining 
three-fourths belonging to Cyrus H. Mc- 
Cormick. 

The works of the McCormick Harvesting 
Machine Company, a view of which, together 
with the various departments, we have repre- 
sented on our first page, are situated in the 
southwestern portion of the city of Chicago, 
upon the bank of the river, and at a point 
where all the vast network of Chicago rail- 
roads centers. 

Ten rooms, 100x60 feet, occupied by the 
woodworking department, are fitted with 
the most improved machinery for planing, 
sawing, shaping, and dressing the various 
wood parts of the machines. The construc- 
tion of the main wheels for the harvester is 
an interesting study in itself, and in this alone 
are involved more than a dozen processes 
tn wood and iron work. We have shown in 
the engraving the last operation in its con 
struction that of putting on the tire. 

The greatest interest to an observer centers 
in tlie machine shop. Looking down the long 
aisles of machinery, the attention of the visitor 
is drawn to the many curiously shaped ma- 
chines of special design necessary in the vari 
ous processes of the iron work. 

The tendency now is toward the extensive 
use of iron in the construction of the ma- 
chines, which insures greater strength and 



lightness, and gives the machine a more attractive ap- 
pearance. As a consequence, the lathe work neces- 
sary is largely increased, and this renders specially designed 
machinery and tools indispensable. For example, the intro- 
duction of the inclosed gear frames for reapers, mowers, and 
droppers necessitated a machine which could bore all the 
holes required for shafts, etc., at one operation, and several 
of these are in use, which cost. thousands of dollars to build. 




BOLT AND NUT DEPARTMENT. 

The boring of the rake posts, cams, iron frames of binders 
and reapers, and many other parts of the machines needs such 
special machinery as we have alluded to. 

This perfection of the work renders easy the renewal of 
any part in the field, should any piece become broken or 
worn, and insures the exact duplication of it at any time 
thereafter, so long as the patterns may be preserved. 
The blacksmith shop is a large building provided with all 




SETTING UP 
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The foundation of all reaping machines is the sickle-bar, 
which our artist has graphically represented on the first 
page, and it is well worthy of note that the original cutting 
apparatus invented by Cyrus H. McCormick, fifty years ago, 
has never been superseded or improved in its essential fea- 
tures. A large building in the center of the rectangle con- 
tains the grindstones upon which the knives are ground, 
the tapping machines for serrating the edges of the sections 
or blades, the machines for rolling the 
bars, and the room for assembling all the 
parts necessary to form the complete cut- 
ting apparatus. 

Prom the iron and wood working depart- 
ments all the material for the construction 
of the machines passes to the paint shops, 
where the rude contrasts of wood and iron 
in their natural colors are made to blend 
harmoniously and with pleasing effect to 
the eye, by means of the artist's skillful 
brush. The spacious paint shop, compris- 
ing more than a dozen rooms, 100x60 feet, 
are constantly crowded to their fullest ex- 
tent, and only the most skilled labor is 
employed in the final decoration of the 
machines. 

The packing departments, which we 
have not space to illustrate, are of un- 
usual interest to the casual observer, this 
work being a science peculiar to itself. 
The contents of the packing boxes are 
of such varied shapes and sizes that only long ex- 
perience and practice on the part of the packers enable 
them to place them in perhaps one half the cubic space 
that an unskillful person would require. The ship- 
ping is conducted with great system, and the facilities are 
such that from twelve to twenty cars can be loaded and 
dispatched each day. The repair department is a small 
world of business in itself, embracing as it does 1he 
parts of all the McCormick machines made 
during the past twenty years. All the dupli- 
cate parts on hand can be known at once, and 
any part that is wanted for repairing any 
McCormick machine can be produced on 
demand. 

That the machinesmayconstantly meet the 
requirements of the farmer in every respect, 
and for experimenting with new devices, 
a corps of draughtsmen, pattern and model 
makers are employed. 

The company finds itself under the neces- 
sity of enlarging its manufacturing facilities 
during the coming season to meet the natural- 
ly increasing demand for its productions. 

A most interesting department to all scien- 
tific persons, in this manufacture, is found in 
the patented inventions which enter into 
the construction of the machines, and in the 
patents which the company hold for the use 
and protection of their business. To one not 
familiar with the details of this interest, 
the importance and magnitude of the op- 
erations herein involved would be almost 
incredible. The original patents of Cyrus 



H. McCormick, granted in 1834, 184.'), and 
the appliances for cutting, punching, forging, and shaping 1 1847, expired before any material return for his labors 
the various pieces of wrought iron used in the construction accrued to the inventor, and when endeavoring to obtain 
of the machines. their extension at the Patent Office — a right which 

The foundry is a fine structure. 245x90 feet, with two was accorded almost every other inventor of such promi- 
wings, one of them 80x60 feet. Here about 75 tons of pig- nence — Mr. McCormick's claim was refused, not on the 
iron, from its two cupolas, are daily transformed into cast ground of its invalidity, but because the invention was of 
ingsof all descriptions. too great importance to the world at large to admit of being 

placed virtually under the control of one 
man. as v/ould be the case should the patents 
referred to have been extended. Thus were 
the essential features of his invention made 
public, and the inventor was forced to come 
into competition with other manufactures of 
the product of his own brain. In improve- 
ments upon the original, therefore, lay his 
greatest chance of success, and in this, as in 
the first machine, he was foremost. With 
the introduction into general use of the reap- 
ing machine, the attention of inventors on 
every hand was drawn toward further im- 
provement in this direction, and applications 
for patents upon every conceivable mechani- 
cal devices which could be utilized in 
connection with harvesting machines have 
flooded the Patent Office from that time to 
the present. To the extensive manufacturer, 
therefore, it becomes a matter of necessity to 
protect himself from being assailed on every 
hand by speculators in patents upon every 
important new feature developed by him, and 
by obtaining control of or interests in such 
patents as might bear upon the forms of his 
construction and manufacture. It affords, 
therefore, to the McCormick Harvesting Ma- 
chine Company a power not possessed by 
other .competing manufacturers, that they 
are the owners of and hold interests in hun- 
dreds of patents of this nature. Especially in 
the development of their twine hinder is tho 




MAKING HARVESTER WHEELS. 
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value of this self-protection evident, for claimants are 
constantly arising to share, if possible, in any advantage 
which may accrue from the use of a particular device tend- 
ing toward the improvement of the machines. 

Comparing the machines which the McCormick Harvest- 
ing Machine Company and all their competitors now manu- 





THE 1817 MACHINE 

facture with the original reaper invented by Cyrus H. 
McCormick, as constructed by him in 1847, it will be found 
that all the vital elements of successful and practical work 
are retained intact, namely, the cutting apparatus, divider, 
reel, platform, attachment ot the horses; yet from step to 
step the advancement has been in taking away all manual 
assistance from the machine, making it as far as possible 
entirely automatic. The addition of a seat or stand enabling 
the raker to ride on the machine instead of walking by Its 
side; the substitution of the self-rake for the hand rake; the 
placing the binder stand upon Ihe machine, whereby the men 
bound the sheaves while riding, instead of lifting them from 
the ground; the substitution of the automatic binder for the 
manual labor; and, finally, the automatic trip, whereby the 
size of the sheaf throws the binding mechanism into opera- 
tion, are all consecutive steps in tbe progress of invention 
and development of the reaping machine. 

Few of our readers can have any idea of the magnitude of 
this branch of industry. In all the harvest fields of the 
world the McCormick machines are at work, and the farm- 
ers of Australia, New Zealand, France, Italy, and Russia, 
are as familiar with their superior merits as are the farmers 
of Illinois, at whosedoors they are manufactured. We be- 
lieve that the verdict of the leading scientific and mechani- 
cal authorities of the present day is unanimous in placing 
the McCormick machines in the lead of all others. At each 
successive World's International Exposition, from the 
World's Fair at London, in 1851, to the Melbourne Exposi- 
tion of 1880, the highest honors have been without excep- 
tion awarded to the McCormick reaper. 

The great extent of this trade at home and abroad will be 
better understood when we say that there have been built 
and sold over 300,000 of the McCormick machines since 
1849, beginning with an annual product of 1,500 machines, 
and increasing as the country developed, until the present 
annual production exceeds 80,000 machines. 

It is estimated that there are at this time 200,000 McCor- 
mick machines in existence, capable of harvesting annually 
60,000,000 acres of grain and grass, an area equal to the 
entire surface of the great States of New York and Penn- 
syl vania, requiring an army of 200,000 men and 400, 000 horses, 
and furnishing employment for tens of thousands engaged in 
handling and transporting the vast grain crops of the world. 
And the man whose brain evolved the idea of a successful 
reaping machine, and who carried the ' thought into deeds, 
and whose energy and shrewdness put this vast force at work, 
is alive among us today, enjoying his well-merited honors 
and success. His name will go down to posterity as one of 
the great benefactors of the human race whose victories have 
been won in the successful effort to lessen toil and bless 
mankind. What the future of the reaping machine will be 
when the vast territories of the unexplored faraway North- 
west — the great grain belt of the world — shall have been 
brought under cultivation, we leave to the imagination of 
the reader, our duty as journalists being to trace the early 
history and present standing of this very important branch 
of national industry. 



Simple Ventilator. 

Dr. McKinnon, of Windsor, Onl. , has sent to the Canadian 
Lancet a sketch of a stovepipe ventilator, which may not be 
new in principle, but which will, no doubt, be found useful as 
it is simple. The stovepipe is surrounded by a cylinder of 
sheet iron, having a diameterlarge enough to leave 2% inches 
of space between it and the pipe. The vitiated air of the 
room is admitted through an opening or openings at the 
lower part, and it passes upward as it is heated between the 
pipe and cylinder for 18 or 20 inches, according to the height 
of the latter, and then enters an opening in the stovepipe and 
passes away with the smoke. 

w 1 » 1 m 

The Heliograph In War. 

The extensive use of the heliograph by the British forces 
in the Zulu and Afghan campaigns has given a wonderful 
impetus to the art of signaling by means of flashes of light. 
The heliograph itself as now perfected leaves little to im- 
prove upon; but it is of course only applicable so long as 



the sun is above the horizon. Hence, the attention of in- 
ventors is chiefly concentrated upon improvements in lamps 
for signaling at night. As our readers are aware, the alpha- 
bet used is a comb' nation of short and long flashes, corre- 
sponding to but not exactly Identical with the dots and 
dashes of the Morse telegraph system. The most obvious 
plan for signaling at night is to 
use a lamp with a movable dia- 
phragm, which will shut off the 
light for long or short periods as 
may be required. An English in- 
ventor some time since contrived a 
lamp in which a jet of pyrotechnic 
mixture, consisting largely of pow- 
dered magnesium, was propelled 
into a spirit flame by means of bel- 
lows. This arrangement gives long 
or short flashes of intense light, 
which would be visible for many 
miles. M. Mercadier has lately pro- 
posed a cheaper, and at the same 
time an efficient form of apparatus 
for the same purposes. It consists 
of an argand burner for oil or gas, 
to which is supplied on pressure of 
a key (like a Morse key), a stream 
of oxygen. This gas of course at once intensifies the light, 
and signaling can be carried on without difficulty. 

< 11 1 > 

RECENT DECISIONS RELATING TO PATENTS. 

United States Circuit Court.— District ofNew 

Hampshire. 

monce m. woodward. — patent glass cutter. 

Clark, J. : 

Letters patent No. 91,150 to S. G. Mouce, June 8, 1869, 
for tool for cutting glass, declared invalid in view of testi- 
mony establishing the fact that similar tools had been made 
and used before the invention thereof by Monce. 

This patent was for the rotary disk glass cutter — a steel 
cutting wheel set in the end of a handle. 



Supreme Court of the United States. 

CROUCH, APPELLANT, VS. ROEMER. — PATENT SHAWL HAN- 
DLE AND STRAPS. 

Shawl straps with handles attached to a leather cross-piece 
having loops at the ends being ojd, it is no invention to 
stiffen by artificial means the leather cross-piece, which had 
before been made as rigid as it could be by thickness, doub- 
ling, and stitching. The use of known equivalents for some 
of the elements of former structures, to make them some- 
what better, is not invention. 

Appeal from the Circuit Court of the United States for the* 
District of New Jersey. 

Mr. Chief Justice Waite delivered the opinion of the 
court. 



United States Circuit Court.— Southern District of 

New York, 

WARING, JR. VS. JOHNSON. — PATENT CHECK BOOK. 

Blatchford, J. : 

1. Reissue of letters patent No. 8,199, granted to G. War- 
ing, Jr., April 23, 1878, held to be valid. 

2. Where an invention is claimed as the "combination, in 
a check book, of checks and stub-pieces of substantially the 
same size, so united that two checks lie between every two 
stub-pieces, substantially as specified and set forth," it is im- 
material, in view of the state of the art, whether the defen- 
dant's book has the line of perforation between the check 
and the stub leaf at the top or bottom of the stub leaf or at 
the leaf end of the check. 

3. It will not invalidate the reissue that the claim is broader 
than the claim of the original patent, provided that it is " for 
the same invention" shown and described in the specifica- 
tion and drawings. 

■ «in» 

William limits. 
William Ennis, inventor, of Troy, New York, died at sea, 
March 29, in his fifty-ninth year. Like so many of our per- 
sistent and successful inventors, Mr. Ennis acquired the 
knowledge utilized in his inventions by actual experience 
and personal study and investigations, his opportunity for 
early schooling having been but the slightest. Most of his 
inventions were improvements in furnaces and related appa- 
ratus for domestic and manufacturing purposes. For many 
years he was engaged in the manufacture of hot air fur- 
naces. He invented the duplex heating furnace, and took 
out a number of patents for improvements in metallurgical 
processes. His later work was in connection with an appa- 
ratus for economizing fuel, and the sea voyage which ended 
his life was undertaken to make the necessary preparations 
for the application of his invention to the steamship Rich- 
mond, of the Old Dominion Line. 
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Phenomena of Optics and of Vision. — M. Treve. — 
The author mentions the fact that the flame of a lamp 
appears brighter, and that a vertical shaft, a post, or mast 
is seen more distinctly through a vertical than through a 
horizontal slit, while a house, a landscape, or the disk of 
the sun or moon is perceived more clearly through a hori- 
zontal slit. He finds similar differences in photographs 
according as the light passes from the object to the plate 
through a vertical or a horizontal slit, and ascribes the 
results to the action of diffused light. 



Fuel from Hay, Straw, Flax, Etc. 

To the Editor of the Scientific American : 

In the Scientific American of the 16th inst, you refer 
to the want in parts of the West of a machine for preparing 
flax straw for burning as ordinary fuel. This is true. Not 
only is a machine needed for preparing flax straw, but all 
other kinds of straw and also prairie hay. 

In a large portion of the West straw of all kinds is allowed 
to rot in the field or is burned in the stack. Thousands of 
tons of wheat straw are burned every year as soon as 
thrashed, and this, too, in a country where fuel is scarce and 
high. Prairie hay that costs only the cutting and stacking 
also goes to waste in vast quantities. If this wealth of hay 
and straw could be compressed into bricks convenient for 
burning in an ordinary stove, thousands of dollars might be 
saved to the hard working farmers on our Western prairies — 
provided, of course, that the desired machine be not too ex- 
pensive, or could do its work cheaply. Possibly it would be 
best to have the hay or straw cut into short pieces before 
being compressed. 

Hay stoves have been invented and are in use in some 
localities, but it takes a large amount of time to twist up the 
hay by hand and feed the stove, besides keeping the room 
constantly littered with loose particles. 

The market value of prairie hay in this portion of the 
West is from $2 to $3 a ton. Plenty of it may be contracted 
now for $2.50. Straw has no market value. The writer of 
this, last fall, burned the straw from 160 acres of wheat land 
as soon as it was thrashed in order to get it out of the way, 
and in doing this only followed the common practice of the 
country. At the same time woo'd is worth $6 to $6.50 a 
cord, soft coal $4 to $6 a ton, and hard coal $10 to $14 a 
ton. 

W. C. Hayward. 

Garner, Iowa, April 18, 1881. 

[Our correspondent's suggestions are useful, and we hope 
that some of our ingenious readers will be led to study the 
subject of utilizing the products he mentions. But if soft 
coal can be had at $4 a ton, we doubt whether hay fuel, no 
matter how compressed, could compete with it. The fibers 
will probably have to be utilized in some other way than as 
fuel. Paper pulp might be made, for example. — Eds.] 
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The New mineral HIddenite. 

To the Editor of the Scientific American : 

A late publication in your " Correspondence " column from 
Mr. J. A. D. Stephenson, of Statesville, N. C, in which he 
claimed the discovery of this mineral, demands answer from 
me. 

The definition of hiddenite in Dr. J. Lawrence Smith's 
own words is, "an emerald-green variety of spodumene,'' 
and it is this variety only that I consider myself the discov- 
erer of. 

To show to you that it was in truth a discovery, I will 
state that I was not searching for the mineral when I dis- 
covered it. It was while I was at work here with a corps 
of men pushing forward a systematic investigation of this 
mineral belt for the purpose of discovering a mine of the 
true emerald (species beryl), that I unexpectedly came upon 
the vein eight feet below the surface that contained the new 
mineral. 

Mr. Stephenson said to me last week that "the specimens 
he obtained were either colorless or only slightly yellowish 
green." He had never seen them having a pure emerald- 
green color until he saw those I had unearthed. 

Now it follows, then, that the mineral he obtained was 
not hiddenite, but simply a variety of spodumene, not 
characteristic enough in color to merit a new name. 

Mr. Stephenson has never made or caused to be made any 
scientific investigation of either the locality or of the mine- 
ral, and by reason of such neglect has forfeited any rights 
he may have had in this matter. 

As you are well aware, it is to the person who gives the 
animus or momentum to an investigation that leads to a dis- 
covery who receives the honor. 

Even the discovery of the variety Mr. Stephenson obtained 
does not belong to him, but very properly, under the laws of 
priority, to. the farmer (Mr. J. W. Warren) who first found 
it in the soil here and subsequently sold it to Mr. Stephen- 
son. 

I would only too cheerfully accord to Mr. Stephenson any 
rights he might have in this matter; and I do freely accord 
to him, and to the mineral specimens he has sent North from 
this interesting region, the incentive to my present work 
here, and whatever, if any, success I have attained. 

Wm. Earl Hidden. 

Stony Point, N. C, April 26, 1881. 



A Remedy for Scale Bags. 

At a recent meeting of the California Academy of Sci- 
ences, Dr. Gibbons exhibited a large bunch of beautiful 
roses of exceeding fragrance, and in full bloom, which he 
gathered from a bush in his garden which two months 
before was overrun with scale bugs and nearly dead. He 
applied to it a mixture of crude petroleum and castor oil, 
with a feather, daubing it slightly on the leaves and stem, 
not allowing any to fall to the ground or reach the roots. 
Rain followed, and the plants were throwing out their first 
growth of leaves, to which the scale bugs were directing 
their attention. Now no sign of any scale insect can be 
seen in the whole garden. 
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NEW INVENTIONS. 

In the concentration of certuin liquors or extracts in 
vacuum pans, where very dense or thick extracts are re- 
quired — such, for instance, as in the case of dyewood ex- 
tracts — it is found that, owing to the low temperature that 
exists in the vacuum, it is impossible to remove sufficient of 
this moisture to secure the required concentration. Hence 
it is usual to destroy the vacuum at intervals by opening 
the valves and admitting air, and tben allowing the mass to 
heat up to the temperature allowed by atmospheric pressure, 
after which the exhaustion is again effected, which insures 
an increased disengagement of the moisture from the mass, 
now heated much beyond the vacuum temperature, so that a 
more dense concentration is thus effected. As this system, 
however, requires repeated and alternate stages of heating 
and exhausting, its action is slow, and the repeated abrupt 
renewals of the vacuum are manifestly wasteful of power. 
Mr. Jacob G. Reed, of New York city, has patented certain 
means whereby the vacuum or partial vacuum in the pan 
may be kept constant, or nearly so, while at the same time 
an influx of hot dry air is discharged in regulated jets up 
through the mass of fluid, so that the moisture is absorbed 
or evaporated from all parts of the mass, and the mass kept 
at the same time in constant motion during the influx and 
exhaustion, insuring uniform liquidity and the reduction of 
the mass to the desired density in a constant, rapid, and eco- 
nomical manner. 

Mr. George W. Thorp, of Wellington, Kan., has patented 
an improved holdback, in which the tongue cap is provided 
with screw holes in its lower part and the separable hold- 
back stop with a screw thread upon the end of its upright 
arm, to screw into one of the screw holes of the cap, and a 
hole in the end of its inclined arm, through which a screw 
passes into a hole in the cap or into the tongue, so that the 
stop can be adjusted forward or back as the size of the 
horses may require. 

An improved ore- washing apparatus has been patented by 
Mr. James H. Totman, of Plattsburg, N. Y. The object of 
this invention is to provide a simple and effective device for 
keeping the journal bearings in ore-jigs and other machines 
free from dust, sand, and other substances that otherwise 
get in them and cut the journals and bearings. It consists 
of a double ring or annular box closed at the bottom and open 
at the top of the annular space between its sides, and having 
a lateral opening from said space for the introduction of 
water therein, it being designed to set said water box about 
a journal or journal bearing, and to force a constant stream 
of water through the lateral opening, so that said water shall 
flow out of the annular space in the box against the journal 
or bearing, and thereby keep off all dust, sand, etc., which 
might otherwise lodge on or in it. 

An improved device for feeding fine fuel to furnaces, 
forges, etc., has been patented by Mr. Augustus Greiner, of 
Somerset, Ohio. It consists of an air-tight coal dust vessel 
provided at one end with an inlet adapted to be connected 
with an air or steam supply, and at the other end with an 
outlet adapted to be connected directly with the furnace. 
- m • » ' » 

A Long-Lived Community. 

Some curious statistics of local longevity are furnished 
the Providence (R. I.) Journal by a correspondent at Thomp- 
son Center, Windham County, Conn. At the beginning of 
April — the letter is dated the 11th — the resident population 
of the school district — excluding transient "help " — was 331. 
Of these 5 were over 90 years of age, 14 were between 80 
and 90, and 28 between 70 and 80. The average of the first 
five (all men) is 93 years. The average of the next 14 (4 men 
and 10 women) is 82 years. The third group (8 men and 20 
women) average 75)^ years of age. 

Percentage of population over 90 years •. 1-51 

do. do. do.' between 80 and 90 433 

do. do. do. over 80 574 

do. do. do. between 70 and 80 8'46 

do. do. do. oyer 70 142 

The first houses beyond the district limits, in three direc- 
tions, are occupied by aged women, two of them of 87 years, 
the other 83 years old. 

Evidently the district is a healthy one. It is pretty evi- 
dent also that, like so many New England districts, it is a 
good one to go away from. So large a proportion of aged 
inhabitants indicates the early migration of most of the 
youth of the community to more active though possibly less 

healthy towns. 

' «ii i » ■ 

mountain Mahogany. 

This wood is indigenous to Nevada. The trees do not 
grow large; one with a trunk a foot in diameter is much 
above the average. When dry the wood is about as hard as 
boxwood, and of a very fine grain. It is of a rich red color 
and very heavy. When well seasoned it would be a fine 
material for the wood carver. In the early days it was used 
in making boxes for shafting, and in a few instances for 
shoes and dies in a quartz battery. Used as a fuel it creates 
intense heat, it burns with a Maze as long as ordinary wood 
would last, and is then found (almost unchanged in form) 
converted to a charcoal that lasts about twice as long as that 
of ordinary wood. 

* 1 1 1 » ' 

L'Electricite states that M. Dohrn has introduced the tele- 
phone in connection with his scientific explorations of the 
bed of the Bay of Naples. By its use the diver and the 
boatmen overhead are able to communicate with each, other 
quickly and intelligibly. 



ARAOMETKIC METHOD FOB THE ESTIMATION OF FAT 
IN MILK.* 

The principle of this method does not occur in any of 
those in use. It is as follows: A known quantity of milk, 
caustic potash solution, and ether are shaken together; the 
fat, as is known, dissolves completely in the ether, which, 
after standing for a short time, rises to the surface. A small 
portion of the ether, which is always constant, remains dis- 
solved in the alkaline solution, but does not contain any fat, 
as the ether in the water does not dissolve the slightest trace 
of fat. The remaining portion of ether forms with the fat a 
solution whose concentration varies as the amount of fat 
present in the milk. The concentration of this ethereal solu- 
tion of fat can be ascertained by the estimation of its specific 
gravity with as certain and accurate results as those obtained 
by estimating the amount of alcohol in an aqueous solution 
with the alcoholometer, as the difference between the specific 
gravity of fat and ether is as great as between that of water 
and alcohol. 

Apparatus and Materials. — (1.) Apparatus for the determi- 
nation of specific gravities, with three pipettes for measuring 
the milk, caustic potash solution, and ether respectively, and 
several bottles in which to agitate the mixtures. (2.) Caus- 
tic potash solution, of sp. gr 126 to 1 '27, prepared by dis- 
solving 400 grms. fused caustic potash in a half liter of, 
water, which after cooling is made up to one liter; or by dis- 
solving 400 grms. caustic potash in 870 grms. water. (3.) 
Ether saturated with water. This is obtained by shaking 
commercial ether with one-teuth to twotenths of its volume 




Dr. Soxhlet's Apparatus for the Estimation of Pat in Milk. 



of water at the ordinary temperature. (4.) Commercial 
ether. (5.) A large vessel of at least 4 liters capacity, filled 
with water at a temperature of 17° to 18° C. When several 
estimations are to be made at the same time the vessel must 
be larger. When the temperature of the room is warmer, 
the temperature of the water should at first be 17°, when 
cooler, 18° C. 

Manner of Procedure - The miik being thoroughly mixed, 
and at a " temperature of 17 '5° C„ 200 c.c. are measured by 
the largest pipette and discharged into one of the bottles for 
agitating, which should have a capacity of 300 c.c. In the 
same manner 10 c.c. of the potash solution are measured, 
discharged into the bottle containing the milk, and mixed; 
60 c.c. ether saturated with water are then added. The ether, 
when measured, must be between 16'5° and 18'5° C. The 
bottle is now closed with a cork or India-rubber stopper, 
shaken violently for half a minute, placed in the water at 
17'5° C, and shaken every alternate half minute for a quarter 
of an hour. After standing a quarter of an hour longer, a 
clear layer of the ethereal solution of fat forms in the coni- 
cal part of the bottle, the collection and purificationof which 
is accelerated by giving to the contents of the bottle a gentle 
circular movement. It is indifferent whether the entire solu- 
tion of fat, oronly aportion, has collected, if there be sufficient 
to cause the araometer to float. The ethereal solution must be 



*By Dr. F. Soxhlet in Chemical News. 



perfectly clear. With milk containing a large amount of 
fat (43^ to 5 per cent) the separation takes longer than a 
quarter of an hour; sometimes, but exceptionally, from one 
to two hours. In such cases, if the vessel containing the 
water is large enough, it is judicious to lay the well-closed 
bottle in a horizontal position in the water; the way for the 
ascending drops is thus considerably shortened, and the col- 
lection of ether hastened. When the bottle can again be 
placed in an upright position, the purification may be assisted 
by the gentle circular movement. 

In order that the following manipulations may be under- 
stood the apparatus for the estimation of the specific gravity 
of the ethereal solution will be described. 

The stand has a holder fitted with a movable screw for 
holding the cooling tube, A, to the tubes of which are at- 
tached two short India-rubber tubes. The holder of the 
tube, A, turns on its axle so that A can be placed in a hori- 
zontal position. In the center of A is fastened a smaller 
tube, B, whose diameter must be 2 mm. greater than that 
of the float of the araometer. At the lower end of B are 
fastened three small pieces of glass, to prevent the araometer 
from adhering to the sides, while the upper end is closed by 
a cork. The scale of the araometer, C, is divided into de- 
grees from 60 to 40, corresponding to the specific gravities 
from 0-766 to 0-743 at 17 5° C. ; these, again, are further di- 
vided by smaller and finer lines into halves. In the float of 
the araometer is fastened a small thermometer, so graduated 
that01° C. may lie read off. The drawn-out end of the' tube, 
B, which passes through the cork in the bottom of A, is con- 
nected by means of an India-rubber tube to the glass tubes 
D, which passes through the cork, E, of the agitating bottle. 
The glass tube, F, to which is attached the small hand bel- 
lows, G, also passes through the cork. The stand also holds 
the three pipettes, I, for measuring the milk, caustic potash 
solution, and ether. 

The apparatus is now used as follows: The India-rubber 
tube connected to the lower tube of A is placed in the vessel 
containing the water at 17° to 18° C. A is now filled with 
water by suction at B, and closed by connecting both ends 
with a glass tube. The stopper of the agitating bottle is now 
replaced by the cork, E, and the tube, D, so inserted as to 
dip nearly to the bottom of the clear ethereal solution. The 
cork at the top of A and the clamp, H, being opened, a 
quantity of ether, sufficient to cause the araometer to float, 
is forced by means of a gentle pressure at G into the tube, 
B. The clamp is now closed, and the cork inserted in B, in 
order to prevent any evaporation of ether. 

After waiting from one to two minutes till compensation 
of temperature has taken place, the araometer is brought as 
nearly as possible into the center of the tube, and the posi- 
tion of the scale read off. That part of the scale is read off 
which coincides with the middle part of the deepest curved 
line on the surface of the liquid (meniscus). As the specific 
gravity is diminished by a higher and increased by a lower 
temperature, the temperature during the estimation of the 
specific gravity of the ethereal solution must be noticed. 
Therefore, shortly before or after ascertaining the position 
of the araometer, the temperature of the liquid is obtained 
to within 01° C. from the thermometer in the araometer. 
If the temperature be exactly 17'5° C, the specific gravity 
will, of course, require no further correction ; in other cases, 
however, the specific gravity obtained by the araometer can 
be easily calculated to that at the standard temperature, 
17-5° C. For each degree Celsius over 17'5° C, one degree 
is added to, and for each degree under 17 '5° C, one degree 
is subtracted from, the statement of the araometer; e. g., 
58'9 degrees at 168° C, at standard temperature become 
58'2; 476 degrees at 18-4 C, at standard temperature be- 
come 48 5. The temperature of the water in A may fluctu- 
ate between 16 •5" and 18 5° C. The specific gravity of the 
ethereal solution at 17'5° C. being found, the amount of fat 
in weight per cent is obtained directly from table I. 

After finishing the determination, in order to prepare the 
apparatus for a second, the cork of B, and the clamp, H. 
are opened to permit the ether to flow back into the agitat- 
ing bottle. B is now filled from the bottle with commercial 
ether, which is allowed to flow back again. The tube, B, 
India rubber tube, etc., are now thoroughly dried by forcing 
a current of air through the apparatus by means of a hand 
bellows, G. As the araometer is apt to be injured by com- 
ing in contact with B, it is advisable, before forcing the 
air through, to turn the tubes A and C to a horizontal 
position. 

The estimation of the specific gravity, including the pre- 
paration of the apparatus for another estimation, scarcely 
I takes five minutes. From the description of the manner of 
cleaning the apparatus, it will be seen that there is little risk 
of the araometer being injured, as it is never taken out of 
the tube, B. Allowing half an hour for the mixing and 
separation of the ethereal solution, an estimation of fat may 
be made in from forty to forty-five minutes; but five esti- 
mations can be made as easily in an hour, when they are 
carried on at the same time. The method, therefore, not 
only allows several estimations to be made at the same time, 
but is also very expeditious. 

« 111 » ■ 

Steam Sledge for Arctic Use. 

A dispatch from Washington relative to the outfit of the 
relief steamer Mary and Helen, states that Chief Engineer 
George Sewell, of the Navy, now on duty at New York, has, 
upon official request, forwarded to the Navy Department 
designs for a steam sledge which is intended to be self-pro- 
pelling and capable of towing a number of sledges. 
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NEW HOT-AIE BATH CHAMBEE. 

The engraving shows a portable bath chamber suitable for 
all kinds of baths, but especially designed for hot air in the 
treatment of disease. The iuventor claims that during 
many years of medical practice in the most unhealthy por- 
tions of the South he has used heat as a remedy with such 
success that he now considers it far more valuable than all 
other curative agents combined. 

Steam being objectionable, he proposes to make the gene- 
ral use of the hot-air bath, among physicians and families, 
practicable and cheap. 

The portable chamber consists of a detachable top in three 
parts or sections, and the walls are made up of four corner 
sections, with the doors hung to the free edge 
of each one of the wings, which, hinged to- 
gether in pairs, make the corner sections. 
When required, the chamber sets upon a base 
irame containing the heating apparatus; how- 
ever, the chamber may be used independently 
of the base frame and furnace, when a par- 
lor, office, or cook stove already in use is avail- 
able. 

There is a space or recess cut in the top of 
one of the doors, and also in one of the roof 
or top sections, the former to fit over the 
stovepipe if horizontal, the latter if vertical, 
and are both provided with' square shutters 
fitted to the stovepipe. By means of this in- 
genious arrangement the chamber can be rea- 
dily set up about a hot stove without 
touching the pipe, and where families have 
even a cookstove in daily use they can avail 
themselves of the chamber alone without the 
expense of base frame, furnace, and extra fuel; 
and when done bathing, the chamber may be 
removed from the cookstove and set up else- 
where and for other purposes if desired. 

This chamber can be taken down in de- 
tached parts without the aid of tools; is easily 
carried from place to place ; and may be set 
up in any room, or, if necessary, around the 
bed upon which the patient is lying, without 
creating any disturbance. 

The plan of construction is so simple and 
perfect that each part, whether door, corner, 
or top section, is interchangeable with all 
other similar parts, and the door containing 
the window may be readily changed from one side of the 
chamber to the other, when desirable. The same is true of 
the door containing the square shutters for the pipe opening. 

It is adaptable to any place or circumstance, and will ren- 
der the hot-air and Turkish baths practicable with both phy- 
sicians and families. 

Full information in regard to this novel chamber may be 
obtained by addressing Dr. Andrew Walker, Natchitoches, 
La. 



his or her face to the horses. These chairs are not shown in 
the illustration, but the majority of the cars are fitted with 
them. — London Graphic. 

Proposed Electric Postal Railway. 

Models of a proposed electric railway and letter post deliv- 
ery were recently exhibited before a scientific club in Vienna. 
A Siemens electro-dynamic machine was used to furnish 
the motive power. The chief advantage claimed for the sys- 
tem was that the power was generated at the stations and 
not carried along the line by locomotive engines. The letter 
post was intended to supply for long distances the want now 
filled for short distances by pneumatic tubes. Miniature lines 




PORTABLE HOT-AIR BATH CHAMBER. 

of railway v.'ere to be built along the passenger lines, and 
on them, at an exceedingly high rate of speed, would be run 
small electric engines and cars to take up letters. It would 
have the advantage of being entirely independent of the regu- 
lar passenger road, and could be used at any time. 



The National Academy. 

The closing session of the National Academy was held 
Friday, April 22. The folio wing papers were read: "Additions 
to our Knowledge of the Currents and Temperature of the 
Ocean in the Vicinity of Behring Straits," W. H. Doll; 
"Results Obtained with Regard to the Molecular Weight of 
Hydrofluoric Acid," J. W. Mallet; "A Method of Finding 
the Proximeters of the Orbits of Minor Planets," C. H. F. 
Peters; "Incandescer.t Lighting," G. F. Barker; "The 
Auriferous Gravels of California," T. Sterry Hunt. At the 
conclusion of the last named paper, President Rogers said 
that before announcing the adjournment of the Academy he 
wished to express his gratification at the variety and excel 
ence of the communications presented during the session. The 
brilliancy of some of the results, the -large beneficence that 
will attend their practical application, as well as the 



NEW ROAD CAS. 

The road car shown in our engraving will shortly com- 
mence running on various routes in different parts of Lon- 
don, the London and District Omnibus Company (Limited) 
having entered into arrangements for the purpose with the 
inventor, Captain Molesworth, R.N. The chief difference 
between the old and the new vehicles is that the latter are 
principally supported on the two large wheels, which ar- 
rangement not only gives greater facility in running, but by 
means ot the crank axle also brings the car much nearer the 
ground, passengers being thus able to step easily from the 
pavement on to the platform in front, which is no higher 
than an ordinary curb- 
stone. An additional, and 
perhaps a more acceptable 
advantage gained in adopt- 
ing this principle, is that, 
however rough the ground 
or however- the load may 
be distributed, the car 
glides forward with an 
undulating, easy motion, 
most enjoyable compared 
with the rather "rough 
and tumble " jolting of 
the old omnibus. The two 
small wheels in front act 
rather as a foundation for 
the driver's seat than as an 
additional support to the 
car. This new arrange- 
ment affords great facili- 
ties for rapidly turning 
and changing the vehicle's 
course in crowded tho- 
roughfares, and also en- 
ables the driver to have 

proper command of his horses, to be free from interference ] harmony and fraternal feeling that had characterized their 
from passengers, and also to he in close communication with I deliberations, were matters for congratulation The members 
the conductor, who stands on the platform in front, where, j of the Academy, he said, as indeed all scientific men, con- 
in contrast to the old style, is the door. We have seen and stitute a republic; and its government is necessarily attended 
(raveled in one of the new vehicles, were much pleased with with some of the inconvenience that attends such a form of 




MOLESWORTH'S ROAD CAR. 



RECENT INVENTIONS. 

Mr. Henry S. Norse, of 2238 Third avenue, New York city, 
has patented an improved duplicating press. The object 
of this invention is to furnish a foot or power press for use 
in printing from stencil plates, particularly stencils pre- 
pared with the Edison electric pen, so that the labor and 
time heretofore required in such work shall be reduced. 
The invention consists in a hinged frame carrying the sten- 
cil plate, and a vibrating lever carrying the ink roller, com- 
bined together and with a fixed platen or bed, and operated 
by mechanism of novel construction, by which the hinged 
frame is raised for insertion of the paper, dropped upon the 
paper, the ink roller brought Over the stencil plate with the 
required pressure, and then withdrawn while 
the frame is again raised. 

An Improved barrel hoop making machine 
has been patented by Mr. Edward E. Thresh- 
er, of Reed City, Mich. This machine is 
designed especially for cutting hoops from 
hoards or planks, and is so constructed as to 
cut the timber into oval strips and cut each 
strip into two beveled hoops. The machine 
can be readily adjusted for sawing lath and 
making mouldings. 

An improved horse power has been patented 
by Mr. Benjamin F. McCarty and Richard E. 
Lindsay, of Seale, Ala. The object of this 
invention is to furnish horse powers designed 
especially for driving cotton gins, but which 
can be used with advantage for various other 
purposes. They are so constructed that they 
can be built upon the drive wheels of ordina- 
ry horse powers. 

An improved crate for the transportation 
of fish, meats, and other like perishable arti- 
cles, so as to protect them from decomposi- 
tion during transportation or storage, has 
been patented by Mr. William S. Brainan, of 
Key West, Fla. It consists of a crate made 
Of a network of galvanized iron, and pro- 
vided with a series o*f knees or projections, 
which keep the sides of the crate from com- 
ing in contact with the sides of the box. 

Mr. John Flanagan, of Newburg, N. Y., has 

patented an improvement in hydrant valves. 

The invention consists in combining with a 

hydrant case having a side aperture and an 

apertured extension a cross slotted cylinder provided with 

annular exterior packing grooves and a valve sustained at 

the center by arms and carrying at the lower end a packing 

disk. 

Mr. Albert Rousseaiix, of Brussels, Belgium, has patented 
an inhaler by means of which air impregnated with tar or 
other medical odors can be inhaled for penetration to the 
bronchial tubes and lungs. The invention consists in a cigar 
holder or mouth piece fitted with a cigar-shaped portion con- 
taining tar or other materials formed with air conduits, and 
provided with a cover perforated for admission of air, so 
that by being held in the mouth the user can inhale the ex- 
terior air, which, on passing through the cigar and holder, 
becomes impregnated with the tar, medicine, or other mate- 
rial used. 

An improved curtain fixture has been patented by Mr. 
Benjamin Landon, of Canton, Pa. The object of this in- 
vention is to improve the construction of the window shade 
fixtures for which Letters Patent No. 132, 726 were granted 
to the same inventor under the date of November 5, 1872, 
in such a manner as to simplify the construction and 
promote convenience in operating them. 

An improved engraving 
machine has been patented 
by Mr. Allan E. Francis, 
of Garrettsville, Ohio. 
The improvement relates 
generally to engraving, 
machines employing a 
pantograph to which are 
connected the tracer and 
the graving tool, and par- 
ticularly to the means for 
facing the tool properly 
and the lever for operating 
the tool to the construc- 
tion of the pantograph; to 
the construction of the 
tracer arm and the means 
for adjusting the tracer; to 
the bed and supports of 
the machine, and the 
means for adjusting the 
pantograph and the work. 
This invention cannot be 
described without engra- 
vings. 



its comfort, roominess, and brightness, and especially with 
the novel arrangement of the seats on the top; the "knife 
board" being abolished for a double row of comfortable 



garden chairs, so placed as to allow of every one sitting with it. 



An improvement in wagon gear has been patented by Mr. 
Horace L. Kingsley, of Racine, Wis. The object of this 
invention is to provide a cheaper and more durable oscillating 
gear for platform spring wagons, whereby greater elasticity 
and freedom of movement is given to the wagon bed. The 
government, which encourages the development of strong invention consists of the combination, with the bed piece, of 



individuality. The history of the Academy is one of 
progress, and there lies a grand and brilliant future before 



horizontal rocking bars having their inner ends supported in 
a revolving king bolt plate, and their outer ends in segments 
that travel over the fifth wheel on the platform. 
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THE ELECTRIC LIGHT IN AN ART GALLERY. 

At a reception held at the Union League Club House, in 
this city, a few evenings ago, the experiment of lighting a 
portion of the picture gallery with electric lights was tried 
with satisfactory results. 

One part of the gallery was lighted with gas and the other 
portion with Maxim's incandescent burners, supplied by the 
United States Electric Lighting Company, who also illumi- 
nated the street and avenue fronting the building with one 
of their powerful arc lights. 

It was considered doubtful if the commingling of the two 
lights— gas and electric— would be sufficiently harmonious 
to admit their use together without destroying the harmony 
of color or richness of tint in some of the ninety beautiful 
paintings — valued in the aggregate at $265,000 — which 
adorned the walls of the Club House on this occasion. But 
the result has proved that the electric light is feasible for 
illuminating galleries of art, and in many respects that it is 
far better than gas for the purpose. 

The quality of the light approaches very closely to that 
of daylight, hence the artist's conception of color is not 
distorted as by the yellow tint which gas produces. The 
picture appears to the observer as it did to the artist when 
it lefc his easel. 

The electric light takes up none of the oxygen of the 
room, the exhaustion of which in galleries where gas jets 
are used renders them uncomfortably warm, vitiating the 
atmosphere, and thus detracting from the pleasure of visit- 
ing such places at night. 

The result attending the exhibition the other evening, of 
using the electric light and gas light together, and then either 
separately, establishes the feasibility of using the electric 
light alone for exhibiting pictures to the best advantage or 
of blending the two and heightening the brilliancy. 

The Maxim incandescent burners were placed at intervals 
between the gas jets on the main pipe which extends around 
the room, so that tlie rays of light were projected from the 
same line, thus avoiding a cross light, which artists and 
exhibitors so much abhor. 

m » 1 > m 

A Summer School of Natural Science. 

The Boston Society of Natural History will open a seaside 
laboratory at Annisquam, Mass., June 15, the session to end 
September 15. There will be no stated course of instruction 
and no lectures, the purpose being to afford opportunities for 
the study and observation of the development, anatomy, and 
habits of common types of marine animals under suitable 
direction and advice. 

MISCELLANEOUS INVENTIONS. 

Mr. Joseph L. Camp, of Cannonsburg, Pa., has patented 
a device for facilitating the sealing of cans with wax, where- 
by the objections to the old method are avoided. It consists 
of an upright metallic lamp chimney having an inclined 
open spout or conductor attached at one side, near its base, 
both chimney and spout being heated by a lamp. There is 
a slide supported by suitable standards on the lamp holder 
or case, and inclined toward the chimney, in which slide is 
placed a stick of wax with its lower end resting against the 
chimney, above the spout, and as the wax is gradually 
melted by the heat of the chimney it drops into the spout, 
and may be poured thence upon a can to seal it. 

Mr. Charles G. Trafton.tof Slatersville, R. I., has patented 
an improved thread guide for spooling machines for guiding 
the thread as it runs from the 
bobbin to the larger spool. The 
object of this invention is to re- 
lieve the self-adjusting guide of 
all pressure tending to increase 
the friction of its movement, so 
that the action shall be most de- 
licate. It consists in a guide plate 
pivoted to a supporting rod that 
is formed with the friction 
surface over which the yarn 
runs. 

Mr. David Gaussen, of Broughton 
Hall, Lechlade, County of Glouces 
ter, England, has patented an im 
provement in the manufacture of 
vulcanized India rubber, etc., which 
consists in corrugating such sheets 
on both sides, so as to produce a 
series of hollow arches or hollow 
semi-cylindrical formations, such as 
those usually formed by the corru- 
gation of sheets of galvanized iron, 
the grooves on the one side being 
alternate with those on the opposite 
side of the same sheet, that which is 
a convexity on one side being itself a 

concavity on the other side, and on one and the same side a 
convexity or ridge being followed by a concavity, and a 
concavity by a convexit}'. 



THE ALLIGATOR SNAPPING TURTLE. 

The alligator snapper (M acrochelyn lacertina), the largest 
of fresh water turtles, has its headquarters in the shallow, 
tepid bayous of Louisiana, although it ranges up the Missis- 
sippi to the Missouri. It bears a strong resemblance to a 
common snapping turtle greatly magnified in size and ugli- 
ness, and in this latter quality might well contest the palm 
1 with the South American matamata, a turtle, by the way, 
J of which no correct cut has fallen under our notice. It is 
1 usually represented with a thick head and neck, whereas 
! they really look as if a log had fallen on and flattened them. 
In our present species the head and neck are out of all pro- 
portion to the body, giving it an overbalanced appearance, 




the sun. If the eggs are broken the immature young will 
snap in a feeble way, showing that this part of their disposi- 
tion is inborn and not the result of education. 

Fredekic A. Lucas. 

m 1 ■ 1 » 

New Rust Preventive. 
A new method of protecting the surface of iron from rust 
has been brought forward by Mr. Ward, of London. The 
new " inoxidizing" process, as it is termed, consists in com- 
bining a silizate with the metal by the aid of heat. Cast or 
wrought iron objects are first coated, by painting or dip- 
ping, with a silicate glaze, which quickly dries, and the 
articles are then passed through a furnace, or rather oven. 
In this way the silicate composition is said to be fused and 
absorbed into the metal, which upon cooling is found to 
have assumed a dull black appearance. The coating is said 
to be so far homogeneous with the metal as to protect it 
from any change from long exposure to the atmosphere; 
and at the same time the silicate is not liable to disintegrate 
or separate from the iron. The articles treated in this man- 
ner may be oruameuted by combining the silicate wash with 
any vitrifiable colors. Thus smooth polished colored sur- 
faces may be produced upon iron, which, while possessing 
features distinct from ordinary enameling, yet present supe- 
rior and more durable results than those obtainable by ordi- 
nary painting and varnishing. 



THE ALLIGATOR SNAPPING TURTLE. 

and rendering it impossible for the animal to more than 
slightly draw the neck beneath its shell. As far as protec- 
tion is concerned this is of small consequence, for none of 
the coresidents of its haunts would think of attacking it, 
their chief concern being to avoid falling into his clutches. 
Lurking in the shadow of some rock or log, or partly buried 
in the mud, with neck retracted as far as possible, its rough- 
brown skin and moss-covered back give it so much the 
appearance of an old stump that it is unnoticed by the fish 
sporting in the vicinity, until, perhaps, one ventures too 
near. Then, with a sidelong spring, at the same time dart- 
ing out its neck, the turtle seizes his prey, which he devours 
at leisure, holding the fish down and under him as a dog 
would a bone. It is so voracious as to cause sad havoc 
among the fish, while its wariness renders it difficult to cap- 
ture. A gentleman who had introduced a pair into a small 
fish pond found them so destructive that he wished to get 




KRUGG JUGS. 

The jugs shown in the annexed engraving are made by 
the celebrated manufacturer whose name they bear. They 
are faience and gris, and exhibit the odd forms and curious 
decoration once so popular in Austria. The work is 
minute and the execution fine, and the quaintnessof the de- 
signs would recommend them to any collector of objects of 
vertu. 



KRUGG JUGS. 

rid of them. They preyed upon the fish, and also came to 
be fed whenever the fish were. One was speared while feed- 
ing; but the larger kept out of the way until he was tempted 
to seize a hook baited with a large minnow. Finding him- 
! self caught he braced against the rock, and, with a sudden 
i jerk, broke the hook. After this escape he was more care- 
ful than ever, and succeeded in keeping out of danger. 
I This turtle occasionally attains a length of 6 feet and a 
| weight of 150 pounds, but the most common size is from 10 
to 50 pounds. It is brought into the markets to some extent 
! as an article of food. The eggs, like those of all other tur- 
tles, are deposited in the sand and hatched by the heat of 



The Malanzas Exhibition. 

Late advices from Havana state that the Matanzas Exhi- 
bition is likely to prove a financial failure. The attendance 
is very small, except on Sundays. In the department of in- 
I dustrial products the Exhibition is pronounced a success, but 
it fails in its display of machinery and agricultural products. 
The exhibit of the Havana Arsenal is particularly full and 
well arranged, so that visitors can readily study the succes- 
sive stages and processes of manufacture of each object. 
The models of cannon of all sorts and periods, from the 
earliest to the most modern, are regarded as particularly 
creditable; but it is not an encouraging sign to see the post 
of honor accorded to such things in an industrial exhibi- 
tion. 

< 1 « 1 » 

The Beef Juice Furor. 

In the present/wror for fluid beef juice, says Dr. Fothergill, 
the necessity for starchy matters is being quite overlooked, 
or, to be very safe, underestimated. These meat products 
furnish — the best of them — little glycogen or animal starch, 
and yet that is the fuel food of the body par excellence. We 
must be guided by rational knowledge, by physiology and 
not by fashion, in our dietetics. When there is very feeble 
digestion, then the digested milk and milk gruel advocated 
by Dr. Roberts is to be employed. - Tlte Practitioner 

« i »i » 

Kentucky Horses. 
It is claimed that the fastest horses in the world have been 
bred in the neighborhood of Lexingtou, Ky. Among the 
more notable are Maud Stone, better known as Maud S., 
record, 2:10%; Wedgwood, 3: 19; Woodford Mambrino, 
2:24; Trinket, 2:19J4; Dick Moore, 2:22: John Morgan, 
2:24; Indianapolis, 2:21; and Voltaire, 2:21. 

The number of superior carriage, saddle, and trotting 
horses sent out from this part of Kentucky is very great. 
A prominent breeder was lately asked the secret of their 
superiority. He replied: " There is a combination of causes. 
The great majorityof the horses here 
have some good blood in them, and 
you will find it crossed somewhere 
back in their pedigrees. The best 
strains of running and trotting blood 
have been taken from here to other 
States, and they there fail to produce 
the desired results. There is some- 
thing in the blue grass, the water, 
the atmosphere, and the general 
climatic influence, and much in 
judicious breeding and training. 
We force our horses to a gait when 
they are one year old, and at three 
years old they are pretty well de- 
veloped. The Northern men, how- 
ever, always improve them." "How 
long have Kentucky horses held 
their high place?" was asked. The 
breeder replied: "No one here- 
about can tell. I know men who 
have lived here eighty-five years, 
and they state that from their 
earliest childhood they have heard 
of the superiority of our horses. 
Their fathers before them had the 
same story to tell. The fact is 
that somewhere in the past there was brought into 
this State a pure strain of thorough blood, derived from the 
best stock of the mother world, and it has transmitted its 
qualities from sire to son to the present time. It is a lament- 
able fact that we have not the exact data upon which to base 
a history of the Kentucky horse." 

The Manufacture of Bromide. 

Fifteen years ago a few hundred pounds of bromide per 
year, imported from Europe, sufficed for the wants of the 
trade, and the price of the article was about $5 per pound. 
Since that time the value of bromide of potassium as a 
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nervous sedative has caused such a demand that a supply 
of nearly 50,000 pounds per month is ahsorbed. Bromine, 
from which bromide and hydrobromic acid is made, is 
found in the "mother" or "bitter" water yielded by the 
salt wells of the Ohio valley at Pomeroy, O. ; also the Kana- 
wha and Monongahela valleys, tributary to the Ohio from 
West Virginia and Southwestern Pennsylvania. The two 
first named regions furnish the wells whose water is richest 
in bromine, and this element is almost entirely wanting in 
the salt waters of the Saginaw and Syracuse salt' regions. 
The price of the article has, in the time stated, fallen to less 
than one-tenth that given above, and the demand for bro- 
mide shows a steady increase. 



« in* 



BOTANICAL NOTES. 

Insectivorous Plants. — Last year attention was called in the 
Cronica Gientifica to the fact that Vayreda, in his work on 
the "Noteworthy Plants of Catalonia," had asserted that 
certain Spanish species of catch-fly (Silene crassicaulis, 8. 
cperta, and 8. nutans) possess the property of digesting the 
(toft portions of the bodies of the insects that they capture by 
means of the viscid secretion which invests their stems. In 
i\ recent number of the Cronica Sig. Vayreda gives the results 
Of certain experiments made by him on one of the above- 
named species last summer, for the purpose of verifying his 
original statement. He found that the viscid secretion on 
the internodes of the stem began to make its appearance 
tlbout twelve or fifteen days beforethe flower buds opened. 
This secretion is transparent, colorless, and has a faint charac- 
teristic odor. Its viscidity is about the same as that of bird- 
lime. It is partially soluble in water and almost entirely so 
in alcohol, and appears to be an oleo-resin mixed with a vola- 
tile oil. It produces a marked narcotic action on insects 
that come in contact with it. Sig. Vayreda having selected 
a number of plants of Silene crassicaulis of the same age, 
size, and 'figor, dusted the viscid substance of some of them 
with plaster of Paris and covered that of others with cotton 
fibers so as to entirely prevent the access of insects to it; 
other plants he left in their natural state, and carefully 
watched the results in both cases. After numerous and at- 
tentive observations on the plants fed with insects and on 
those deprived of them, the author was obliged to confess 
that he could perceive no appreciable difference between 
them in development, dimensions, color, or physiological 
evolution, all having thriven equally well. When the seeds 
were mature, these were likewise compared microscopically 
and also weighed, but no difference could be distinguished 
between them. Sig. Vayreda hence draws the conclusion 
that while there is no doubt at all that the viscid secretion of 
Silene possesses the power of capturing and killing insects 
and of discoloring their bodies, its purpose is not to prepare 
nourishment for the plant, but rather to serve as a protection 
to the floral organs against unwelcome visitors; and, further, 
he believes that the secretions of other alleged insectivorous 
plants, such as Drosera, are provided for a like purpose. It 
would prove an interesting matter if some one, following 
Sig. Vayreda's example, should pursue a series of investi- 
gations on some of our American viscid species of Silene, the 
wild pink (8. pennsylvanica), for example, with a view of 
ascertaining whether the viscid secretion possesses the prop- 
erty of dissolving the soft portions of insects' bodies, and, if 
so, whether this proves of any special benefit to the plant. 

Absorption and Diffusion of Heat by Leaves. — In a recent 
number of the Annates Agronomiques, M. Maguenne gives an 
account of an elaborate series of experiments undertaken by 
him with a view to ascertain the amount of heat absorbed by 
and radiated from leaves under given conditions. The 
author's paper is so long that we can merely give an abstract 
of his conclusions, which are as follows: "All leaves, it ap- 
pears, diffuse a portion of the heat which they receive, more 
or less, according to the source of heat. Generally, but not 
universally, the lower surface gives off more heat than the 
upper. The absorption of the heat is due to the presence in 
the leaf of absorbent substances, such as water and chloro- 
phyl. Thick leaves absorb more than thin ones; but the 
latter, however, transmit heat better than thick ones." 

Changes in the Diameter of Trunks of Trees. — According to 
the Gardener's Chronicle, MM. Kraus and Kaiser have been 
making some researches, from which it appears that the 
trunks of trees undergo daily changes in diameter. From 
early morning to early afternoon there is a regular diminution 
till the minimum is reached, when the process is reversed 
and the maximum diameter attained at the time of twilight; 
then again comes a diminution, to be succeeded by an in- 
crease about dawn — an increase more marked than that in 
the evening. The variations in diameter coincide, therefore, 
with those of the tension, but they are shown to be inverse 
to the temperature, the maximum of the one corresponding 
roughly to the minimum of the other, and so on. 

Action of Anmsthetics on Plants. — Claude Bernard has 
shown, says the Lancet, that the vapor of chloroform and of 
ordinary ether hinder the germination of seeds, and M. 
Rabuteau has found that this Is equally true of bromide of 
ethyl and bromide of amyl. He finds, also, that all the ethers 
have the same effect. The experiments were made with 
grass seeds; but the property of germination is merely re- 
strained. Seeds kept thirty-seven days exposed to the vapor 
of bromide of ethyl or bromide of amyl germinated, when 
placed under proper conditions, in two days. The question 
then presents itself : Have these substances a similar action 
upon plants which are in full progress of growth? Growing 
cress was exposed for two hours to an atmosphere saturated 
with vapor of bromide of ethyl. It then appeared feeble, ' 



the leaves hanging down, and it continued in this condition | A few instances are on record where the 3rescent has been 
for a day or two, and then revived, but exhibited consider- seen with the naked eye, but this, like detecting the moons 
able retardation in its growth compared with other plants of of Jupiter, is an exceptional visual gift, which ordinary star- 
the same age. The leaves of heliotrope become brown, and j gazers may not hope to enjoy. — Providence (B. I.) Journal. 

die in the course of two hours. Acetate of ethyl is somewhat . ■ — < m » 

less powerful. Cress lives after it has been exposed to the : Product or an Iowa Creamery. 

vapor for three hours, but does not survive an exposure of ' The Farmer's Review prints the following table showing 
six hours. Heliotropes are only killed by an exposure of the amounts of milk received each month last year by an 
three or four hours. The action of acetate of ethyl is also Iowa creamery, with the amount of butter made therefrom, 
correspondingly less active on animals. and the percentage of the yield. The average for the twelve 

— < • < — months was fy& pounds of butter for each 100 pounds of 

A Western Oil Flood. milk. During six months the milk was received twice a day, 

O. P. Yelton, now in Laramie City, Wyoming Territory, the rest of the year but once a day. It was set in cooling 



has kindly sent the Era a copy of the last issue of the weekly cans, in water at a temperature of from 50° to 55° 
Boomerang, published in that city, from which the following 
article is taken: 

" We have frequently spoken of the extensive oil wells 
now being worked by the Rocky Mountain Oil Company, 
in Sweetwater County, but the facilities for obtaining particu- 
lars have been so few that our people are not fully aware of 
how much is really being done toward developing so rich a 
deposit as is known to exist there. The company referred 
to is composed of Omaha capitalists, with Dr. Graff at its 
head. For the past month he has been superintending the 
work at the wells in person, and a report of a lengthy inter- 
view, on his return to Omaha the other day, appears in the 
Herald. 

"Last season the company bored in several places, and 
collected the oil at other spots where it exuded from the 
ground, and built six or seven reservoirs to contain it. They 



No. of lb. 
milk. 

January 50,193 

February 47,643 

March 66,986 

April 98,691 

May 194,166 

June 245,047 

July 244,973 

August 815,177 

September 200,437 

October 169,195 

November 110,383 

December 77,597 



Lb. of 
butter. 
2,225 
2,003 
2,779 
3,795 
8,069 
9,695 
9,977 
8,371 



4,737 
8,434 



Fab 

Yield 



pei 
100 lb. 
423 

420 
4-00 
3-74 
415 
4-07 
4-07 
390 
4-44 
4-01 
4 29 
4'42 



The Second Bridge Between New York and 
Brooklyn. 

The bridge from New York to Brooklyn, crossing Black- 
stored two or three thousand barrels, but were fated to lose well's Island, is under contract, and the contractors are now 
a part of it through an unforeseen casualty. About two weeks bus y on t,ie iron work of the P ier foundations. The esti- 
ago an ice gorge formed in Popajie Creek, above two reser- mated oost of tbe brid S e is $5,000,000; the time fixed for its 
voirs which held an aggregate of 1,200 barrels. The water completion is three years. There will be four piers, one at 
poured over and into the reservoirs, and being heavier than Ravenswood, another at the coal dock on Blackwell's Island, 
the oil displaced it wholly. a lhird on tbe west side of the island ' and tne fourtb on the 

" The sea of oil ran over the meadows for several miles New York side, between Seventy-sixth and Seventy-seventh 
about, blackening them as if a prairie fire had swept across, streets. It is intended that the New York approach shall 
The farmers were incensed, but it was such a loss as the in- f° rm a junction with the railroads in the Fourth avenue tun- 
surance companies would have classed under the heading of nel - a mlle and a quarter above the Grand Central Depot, 
' Acts of God,' and no one charged with fault. Since the aud that tbe Lon S Island approach shall connect with a spur 
gorge passed out the water is being pumped from the wells, of the Long Island Railroad. The bridge will be 74 feet 
which will soon fill to the brim again. | wide - alld wil1 be arranged for two sidewalks, two carriage- 

" The company can store from 1,000 to 1,500 barrels of oil ways, and two steam railroad tracks.^ The span^ oyer the 
a day, when they desire, and can dispose of it, and have rea- 



son to believe that theirs is an oil interest larger than that of 
i the whole of Pennsylvania and far easier developed. The 
president of the company guarantees that they can produce 
50,000 barrels per day when they require it. 

The value of Wyoming oil has already been tested. In 



water from Ravenswood to Blackwell's Island will be 618 
feet, that across the island 700 feet, and that over the river 
to New York 734 feet. Each pier will rest on bed rock, the 
dip of whose strata at all points is nearly vertical. The Ra- 
venswood pier only will stand in the water, and a coffer dam 
will be placed in position next week to prepare the rock for 



its crude state, without the least refining or treatment, it its reception. One corner only of the New York pier .will 



serves as an excellent lubricating oil, and the Union Pacific 
engines are using it. This summer the oil company pro- 
pose to erect a refinery alongside the Union Pacific railway 
track, where they will refine it for illuminating purposes, 
making an excellent head light oil. Dr. Graff has been out 
to see about building a direct wagon road from the wells to 
the railroad, instead of following the present roundabout 
way, the length of the former being seventy-six miles. He 
was driven back by the winter, the season being too little 
advanced. Dr. Graff is looking forward to the time when 
these wells shall supply all the country west of the Mis- 
souri." — Bradford Era. 



touch the water. The roadway will be 154 feet above the 
river at high tide, and 160 feet at low tide. A commission 
to appraise the land needed on Blackwell's Island has been 
appointed by the Supreme Court. 



Venus and Mercury at Noon-Day. 

We had a superb telescopic view of these two planets a 
few days since nearly at the time when the sun passed the 
meridian. We first took a peep at our brilliant neighbor 
Venus with the naked eye, for she may be seen any clear day 
in the bright sunshine, if one knows where to look. A pin- 
head of filmy cloud or a dot of molten silver was the modest 
form assumed by our sister planet in the sun's majestic pres- 
ence, as after looking intently, she suddenly came into view 
from the depths of the blue sky. The telescope was then 
turned toward her, and the cloudy speck was transformed 
into a charming crescent as large as the moon. The color 
was pale gold, and the crescent as slender as the waning 
moon two or three days before her change. The terminator 
or line between the light and dark portions of the disk was 
slightly irregular, so that, though twenty-three million 
miles distant, we were actually seeing the summits of the 
mountains on Venus illumined by the sun. The crescent 
Venus comes next to Saturn and Jupiter as an object of tele- 
scopic interest. 

Mercury was the next subject for observation, and the shy 
planet, difficult to find even when the sun is below the horizon, 
quickly made his appearance under the magic spell of the 
glass. He did not take on a grand aspect, for he is far away 
and comparatively small in size, but he looked much as Venus 



Cutting Holes In Glass. 

The operation of making holes and sections in glass and 
porcelain is often a troublesome and unsatisfactory one. 
The firm of Richter & Co., in Chemnitz, have found a way 
of so impregnating thin German silver disks (15 to 25 mm. 
diameter) with diamond, that when fitted to a quickly rotat- 
ing tool, these cut through glass or porcelain in a few sec- 
onds, or effect any desired carving with great accuracy. 
With cylinders made on the same principle, round holes can 
be quickly and exactly made. The wear of the implement, 
even after much use, is hardly perceptible. 



^ i ■ i » 



Lack of Air. 

Some workmen think themselves "tired" when they are 
only poisoned. They labor in factories, breathe air without 
oxygen, and live in an atmosphere of death. They are, too 
often, allowed to smoke, and thus add fuel to the flame which 
is consuming them. They knock off work " tired " and list- 
less, when they are merely weakened by foul air and made 
dull and heavy by an atmosphere charged with disease. 
They keep the windows shut and close the door on health, 
while they lift the gratings of the tomb by breathing and re- 
breathing the poison from their own lungs, and the floating 
particles of matter about them. Open the windows — let in 
the sunshine and the breeze, stop smoking, and you will soon 
find that it is the poison of confinement, and not labor, that 
wearies and tires. — Montreal Herald and Star. 



magic mirrors. 

The magic mirrors, which have been a good deal discussed 
of late, are all of metal. M. Laurent has succeeded in mak- 
ing them of glass, which is sufficiently elastic for the pur- 
pose. At first he used pressed glass, polishing the surface 
now looks to the naked eye, perhaps not quite as large and '■ opposite to the projections; then he tried the thin glass of 
far less brilliant. He had, however, a distinctly gibbous commerce, engraving a hollow design. The two methods 
phase, like the moon after she has passed her first quarter, | may be combined. When at rest the mirror is plane, and 
for both Mercury and Venus, revolving within the orbit of ' gives good images. By a blowing or sucking action the 
the earth and being nearer the sun, pass through all the characteristic features are brought out. Both sides of the 



phases of the moon during their course, as seen by terres- 
trial observers 

Only a short time remains in which Venus may be studied 
in her present phase, for she is rapidly approaching the sun, 
and will soon be hidden in his light. A good spy -glass will 
show the crescent form of this bewitching planet. 



mirror are silvered. 



maple Sugar. 

From two groves of maples in North Harpersfield, Dela- 
ware County, New York, the yield this year has been seven 
This was ] tons of maple sugar. The groves contain 4,200 trees. In 



all the help that Galileo had, and with its aid he was the 
first observer who beheld the crescent phase. A good opera 
glass will accomplish the feat with sharp-sighted observers. 



1875 the town of Harpersfield produced 200,000 pounds of 
sugar, an amount which this year's crop is thought to 
exceed. 
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A New Alkallmetric Indicator. 

BY H. "W. LANGBECK. 

Nitro-phenic acid dissolved in 100,000 parts of distilled 
water presents a nearly colorless liquid, but if a trace only 
of an alkali be added a distinct yellow color appears. This 
delicate indicator is, of course, only useful if colorless or 
slightly colored fluids are to be examined. In determining, 
for instance, the temporary hardness of water, I dissolve 1 
part of nitro-phenic acid in 5,000 parts of distilled water; I 
also prepare centinormal potash and acetic acid solutions. 
100 c. c. of distilled water are put into one Nessler glass, the 
same quantity into another, and again 100 c. c. of the water 
to be examined into a third. To each of them 5 c. c. of 
nitro-phenic acid solution are added (one is kept for compar- 
ing), which leaves the distilled water nearly colorless, while 
the common water turns yellow to deep yellow according to 
hardness. From a burette centinormal potash solution is 
then added to the one glass of distilled water until the color 
is of the same shade as the common water; each c. c. used 
is equal to 0-00028 of lime, CaO. To verify the result, cen- 
tinormal acetic acid is added until the first shade (nearly 
colorless) returns; the quantity of acid required is, of 
course, the same as the alkali. The common water is now 
also treated with the centinormal acid until the first shade is 
reached; each c. c. used equals 0005 of carbonate of lime. 
I compared, for instance, 100 c. c. of distilled water with 
100 c. c. of water of the East London Company. The dis- 
tilled water required 1 '9 centinormal potash solution to color 
it the same shade as the common water, and also 1 9 c. c. of 
acid to become nearly colorless again ; the water in question 
contained, therefore, 0-532 lime (CaO) in 100,000 parts. The 
common water required 29-8 c. c. to return to the first shade. 
From this quantity 1'9 = lime found must be deducted. 
Each of the remaining c. c. is equal to 0-0005 carbonate of 
lime, = 13-95 in 100,000 parts, or total temporary hardness 
= 14 - 482. — Chem. News. 

•• < t > »• 

Judgment and Forethought In the Education of 
Children. 

In a very thoughtful and suggestive inquiry as to the 
reasons why " promising " children so seldom turn out as 
parents and friends anticipate, the Philadelphia Public Ledger 
discovers a potent cause of failure in the man which parents 
"will find worthy of serious consideration. After speaking 
of the more familiar ways of spoiling children by unwise 
management or improper training, the Ledger says : 

The truth is, we need more forethought and less self-indul- 
gence in the training of our youth. We please ourselves too 
much, and study their future too little. It is so easy and 
pleasant to gratify our own vanity or ambition by stimulat- 
ing and exhibiting them in points where they excel ; it is so 
hard and comparatively tame to exercise them in what they 
are deficient, and to foster their most meager abilities. Yet 
until educators acquire the necessary self-control and patience 
to do the latter; until they can work quietly and steadfastly 
without display, and fix their aim on future results instead 
of present glitter, the most promising children will continue 
to sink down into inferior men and women. 

The qualities that are the most attractive in childhood are 
not by any means the most valuable in maturity. We look 
for determination, will, decision of character, firmness in the 
man, and refuse him our respect if he have them not. But 
when the child exhibits these qualities, even in their incipient 
stages, we are annoyed, and, perhaps, repulsed. Instead of 
rejoicing in his strength of will and guiding it into right 
channels, we lament it as a grievous fault in him and a mis- 
fortune to us. It is the meek and yielding child who cares 
not to decide anything for himself, in whom we delight, and 
whose feeble will we make still feebler by denying it all exer- 
cise. Yet, when he grows up and enters the world and 
yields to temptation, and, perhaps, disgraces himself and his 
family, we look at him in imbecile wonder that so good a child 
should have turned out to be so bad a man, when, in truth, 
his course has only been the natural outcome of his past life 
and training. The po,ver of standing firm and going alone 
we know to be desirable in the adult, but the child seems 
more lovable who is utterly dependent upon us, and we there- 
fore strive to cherish this dependence, shutting our eyes to 
the fact that we are thus actually unfitting him for the life 
that awaits him. Concentration, too, is a quality that we 
admire in the adult, but greatly undervalue in the child. 
We prefer that he may be easily drawn away from what he 
is engaged in, and quickly turned from one thing to another 
at our pleasure; and while we praise him for his ready obedi- 
ence, or rebuke him for seeming absorbed, we are really 
breaking down the power of concentration, and depriving 
him of its invaluable results. 

It is true that many things are suitable for manhood that 
are not for childhood, but this is not the case with mental 
and moral qualities. If it were there could be no such thing 
as consistent preparation for a good and useful life. Every 
quality that the man or woman needs is incipient in the 
child, and needs development and exercise. Our part in his 
training is not to cherish in him simply what is most attract- 
ive to ourselves, or what feeds our own and his vanity, but 
rather to study his future needs, and to help him to supply 
what is most lacking. It is where he is deficient, not where 
he excels, that qur earnest efforts are demanded. Not until 
parents and teachers realize this so fully as to identify with 
it their highest interest and pleasure in their charges, will 
promising children fulfill their promises, and the question no 
longer be asked, " What has become of them? " 



Paper Pulp from Wood. 
The following is a description of the process of making 
wood pulp: The wood, four feet in length, and of any thick- 
ness, is brought in at the basement of the manufactory, 
placed in the barking jack (one stick at a time), where two 
men with draw-knives rapidly peel off the bark. It is then 
conveyed by an elevator to the first floor, sawed in two-foot 
lengths with crosscut saws, and passed on to the rip-saw, 
where it is slabbed (that is, a small portion of wood on oppo- 
site sides taken off), to permit it resting firmly in the grind- 
ing engine. It is then passed to the boring machine (an up- 
right \% inch auger, with foot attachment, driven by power), 
where the knots are bored out. The wood is then placed in 
ra.cks cf the same size as the receptacle in the grinding 
engine, and carried out to be ground. The grinding engines 
are upright, and receive at a filling one-twentieth of a cord 
of wood. The wood is placed in a receptacle, and by a sim- 
ple, variable, automatic feed process, is pressed flatwise 
between two outward revolving rolls, composed of solid 
emery, which are flooded wi'n a spray of water, carrying off 
the fibrilized pulp in a stret m through revolving screens to 
the tank or stuff-chest in the basement. It is then pumped 
up into a vat that forms part of the wet machine. In this 
vat is constantly revolving a large cylinder faced with fine 
brass wire-cloth, which picks up the particles of pulp out of 
the water and places them on the felt (an endless piece of 
woolen goods which makes between rolls, for different pur- 
poses, a continual circuit of the wet machine). On the cylin- 
der is turned a heavy roll, called the " couch;" between the 
two, where they meet, the cylinder leaves the pulp, with 
most of the water pressed from it. The pulp now makesits 
appearance on the felt above the concha roll in a beautiful 
sheet, 38 inches in width, and is carried along in a steady 
flow a distance of about 8 feet, where it passes between (the 
water here again being pressed from it) but not beyond two 
heavy rollers, the upper one iron, the lower one wood; it 
adheres to the upper roll, which is constantly turning, wrap- 
ping it up, and when a sufficient thickness is attained, is cut 
off by a knife being pressed to the roll, which is attached to 
the machine for that purpose. It now leaves the roll in a 
thick white sheet, 36x38 inches, which is received by a boy 
in attendance on a table conveniently attached to the 
machine, and folded into a sheet 14x26 inches. It is then 
placed on scales until the weight is 100 pounds, when it is 
placed in [a press and firmly tied into square, compact bun- 
dles. It is now ready for shipment to the paper mill. 
m 1 i 1 m 

Adventure In the Cave of Cacahuamllpa. 

A serious but fortunately not fatal termination came to a 
recen u excursion from the City of Mexico to the Cave of 
Cacahuamilpa, in honor of some American visitors. About 
fifty persons left Mexico, but the party received so many 
accessions by the way that when the cave was reached there 
were as many as 500 persons in the company, including the 
military guard. 

It appears that Senor Carlos Quaglia, Governor of More- 
los, had ordered a banquet to be prepared in that portion of 
the grotto which bears the name of " The Organ Salon," on 
account of the stalactites which have there assumed the form 
of an organ. The place was illuminated by electric lights, yet 
there were also many torches of resinous wood burning. The 
elite, who numbered perhaps ninety persons (there were also 
a great many servants), occupied the Organ Salon. In close 
proximity were placed several shelter tents for the ladies and 
children to sleep in. These were filled with sleepers, and 
along one side of the banqueting hall many gentlemen were 
lying on mattresses, mats, or blankets. A few of the more 
animated guests lingered over the table until 2 o'clock in the 
morning, and were chatting, when Governor Quaglia fainted. 
All efforts to restore him to consciousness seemed futile. 
While he remained in this condition some ladies complained 
of illness, others were asphyxiated, and a gentleman sug- 
gested that all this might be due to mephitic exhalations. 
Mothers at once hastened to their children, and, finding some 
in a stupor, comprehended the danger. A panic ensued. 
General Diaz ordered an instant retreat from the grotto. 
General Ord and others instructed the soldiers to carry out 
the ladies and children. Ex-Governor Romero Vargas aided 
Senor Mariscal, Minister of Foreign Relations, to scramble 
over the rocks. In fact, all who had strength assisted those 
who were asphyxiated, and every person was removed to a 
purer atmosphere. Some persevered until they reached the 
entrance of the cave (three miles distant) and threw them- 
selves down on the bare ground, almost exhausted with 
fatigue, but safe. 



George Stephenson. 

At an influential meeting lately held in the Town Hall, 
Newcastle-on-Tyne, the following resolutions were carried 
unanimously: 

''That this meeting is of opinion that it is desirable to 
commemorate the centenary of the birth of the late George 
Stephenson on the 9th of June next, and expresses the view 
that Newcastle-on-Tyne, being practically the place of his 
nativity, and where his first and most important engineering 
triumphs were won, is the most fitting center where such 
celebrations should be held. 

"That this meeting is of opinion that there is no better 
way of doing honor to the name of Stephenson and perpetu- 
ating his memory in this district than by erecting a building 
for the use of the University of Durham College of Physi- 
cal Science, to be called the Stephenson College." 



A Yellow Crow Lost In the malls. 

A white crow is a rare bird, but a yellow one is rarer still, 
and yet a bird of this color has been lost in the United States 
mails, that general receptacle for all sorts of merchandise to 
be transported over the country. One of Uncle Sam's offi- 
cers in this far Western country, while perambulating the 
Rocky Mountain region (in the southern part of Colorado) 
came upon a rare bird, a yellow crow, which he succeeded 
in capturing. The bird was carefully skinned, the skin 
thoroughly cured and prepared for shipment to the Smith- 
sonian Institution, at Washington. There being no way 
save the mails for shipping such articles from the wilds of La 
Plata County, this rare and valuable specimen of ornithology 
was intrusted to the care of the Post Office Department, and 
there the story ends for the present. The yellow crow still 
remains unknown, except to the very few who saw the bird 
before shipment, but earnest and determined efforts are being 
made to find the lost specimen, and Gen. Cameron, the Post 
Office Inspector for this division, to whom the case has been 
intrusted, expresses a determination to find the missing bird, 
unless the same has been stolen outright by some dishonest 
official. — Denver News. 



Automatic Recording of Telephone Messages. 

In a book on the application of the telephone and micro- 
phone to physiological and chemical uses, Dr. Boudet 
describes his method of automatic recording of telephone 
messages. To do this he removes the diaphragm of the Bell 
telephone, screws to the wood one end of a steel spring, the 
other end being opposite the pole of the magnet. To the 
free end he solders a small piece of soft iron, weighing 
one-tenth of a gramme. Attached to this piece, and in the 
prolongation of the axis of the spring, he fixes a light bam- 
boo arm, ten centimeters long, and terminated by a needle 
of whalebone. In fact, the diaphragm is replaced by a mov- 
able armature resembling the interrupter of an induction 
coil. The tracings are made on smoked paper, and trans- 
ferred to glass. There are some points of difference, as 
well as resemblance, which make it probable that tracings 
of this kind may be deciphered, but the matter is in embryo 

yet. 
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Imperfect Eyes among School Children. 

Three years ago the Philadelphia Medical Society ap- 
pointed a committee to investigate the condition of the eyes 
of the children in the city schools. The report of the com- 
mittee was read by the chairman, Dr. Risley, at a recent 
meeting of the society. The committee had examined about 
2,000 pairs of eyes. The condition of those examined, Dr. 
Risley said, had proved better than had been expected by the 
committee. The cases of impaired sight ranged from 25 per 
cent among the smaller children to 40 per cent among the 
older scholars. The average of diseased eyes ranged corre- 
spondingly from 30 to 60 per cent. The instances where any 
blame attached to the Board of Education or their sectional 
boards for want of care for the eyes of the children were 
only two, one of which was the case of the primary practic- 
ing class in the Normal School. The room is lighted by one 
large western window, which, owing to the position of the 
desks and the master's table, the children are obliged to 
face. 



Fusion of Metals by Electricity. 

M. Imbert describes Siemens' method of fusing large 
metallic masses by means of electricity. He uses a plumbago 
crucible, surrounded by a thick refractory wall, the cover 
being traversed by a carbon rod of 20 millimeters (0'79 inch) 
diameter. This rod is suspended by one of the arms of a 
balance beam, the other arm carrying a cylinder of soft iron 
sliding freely in a solenoid and plunging into a liquid, in 
order to moderate the oscillations which might arise from 
sudden variations of current. Tn one experiment 500 grammes 
(1-102 pounds) were melted into a compact ingot in four and 
one-half minutes. In melting large quantities the electrical 
method is rather more than twice as costly as the ordinary 
furnace, but for the fusion of precious or refractory metals, 
for chemical purposes, and for other applications where the 
question of economy is secondary, the new method is very 
convenient and practical. In melting small quantities it 
may even prove economical. — Ann. du Gen. Civ. ■ 
< i n » . 

Excess of Fat. 

Dr. George Johnson's diet for excess of fat: The patient 
may eat: lean mutton and beef ; veal; lamb; tongue; sweet- 
bread; soups, not thickened; beef tea and broths; poultry; 
game; fish; cheese; eggs; bread, in moderation; greens; 
spinach; watercress; mustard and cress; lettuce; aspara- 
gus; celery; radishes; French beans; green peas; Brussels 
sprouts; cabbage; cauliflower; onions; broccoli; sea-kale; 
jellies, flavored but no sweetened; fresh fruit in moderation, 
without sugar or cream; pickles. 

May not eat: Fat bacon and ham; fat of meat; butter; 
cream; sugar; potatoes; carrots; parsnips; beet root; rice; 
arrowroot; sago; tapioca; macaroni; vermicelli; semolina; 
custard; pastry and pudding of all kinds; sweet cakes. 

May drink : Tea ; coffee ; cocoa from nibs, with milk, but 
without cream or sugar, dry wines of any kind, in modera- 
tion; brandy, whisky, or gin, in moderation, without sugar; 
'light bitter beer; Apollinaris water; soda water; seltzer 
water. 

May not drink: Milk, except sparingly; porter and stout; 
sweet ales; sweet wines. As a rule, alcoholic liquors should 
i be taken very sparingly, and never without food. 
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Express Atlantic Steamers. have named, 64 revolutions per minute, is greater than that 

A company is being formed, with a nominal capital of of the City of Rome's engines by some 14 or 15 per cent, 
two and a half millions, to work a line of express steamers ■ With six cylinders of 55 inch and 110 inch we think the 
between Milford Haven and New York. Although certain requisite power might be got, but the strain on the crank 
statements have been made concerning the proposed dimen- , shaft would be proportionately augmented. The crank 
sions of these ships, we may say at once that nothing has ; shaft of the City of Rome is built up of hollow forgings of 
been settled concerning this point; the size of the company's . fluid compressed steel; it is 25 inches in diameter, or but 5 
steamers is still an open question. The idea is that they I inches smaller than the dimensions which we have named 
will be about 550 feet long, 45 feet beam, and that they will as the least possible for those of the proposed boats, 
draw about 25 feet when loaded; but these figures must be No matter what point of view we regard the problem 
taken as approximate, as well as the statement that they will from, it will be found fraught with doubt and trouble, and 
carry 5,000 tons of goods and 400 first-class passengers. we still hesitate to say that a trustworthy shaft can be made 

Only one point has really been settled, or can at present j to transmit 16,0'JO horse power at 64 revolutions per minute, 
be settled, but it forms the pivot round which all or nearly I It is questionable, however, if this speed will suffice. Mak- 
all other questions connected with the new ships and their ing a small allowance for slip, the screw must have a pitch 
construction must turn. This is their speed, which is to be of at least 36 feet, which is fully sharp for a diameter of 
2) knots, or about 23 miles an hour. No such speed has 1 about 23 feet; a higher velocity would give a lighter engine, 
ever been attained by any screw steamer of large size; and ! a smaller crank shaft, and a better screw. But on the other 
it has only been reached by a very few paddlewheel yachts hand, is it certain that colossal machinery of this kind can 
on rare occasions. The first ship driven at this speed across be made to work at a much higher speed than 64 revolutions 
the Atlantic will have performed a feat without, for the per minute with ease and safety for a week at a time ? The 
time, a parallel; and when we bear in mind in what a rapid | experience to be had in men-of-war is of no use whatever in 
ratio the resistance of a ship increases with each augment- this connection. It is one thing for engines to make a six 
ation of speed, it will be seen that the construction of the hours' full power trial, and another to run at full power for 



proposed express Atlantic steamers presents a tremendous 
problem for solution to naval architects and engineers. 

Calculations have been made, which appear to be accurate, 
and they go to show that 16,000 indicated horse power, and 



a week at a time in all weathers, and to do this month after 
month without accident or heavy repairs. 

All that we have said seems to indicate the use of twin 
screws instead of a single screw. In this way we should 



probably more, will be required to drive a ship of the stated [ have two 8,000 horse power engines instead of one of 16,000 
dimensions at 20 knots an hour across the Atlantic. It is ] horse power; but, tempting as the advantages are thus held 
very doubtful if the required velocity could be g.it at all J out by the twin screw system, we hesitate to say they are 
with a vessel with much less than 7,000 or 8,000 tons dis- j worth having at the price to be paid for them. Indeed, it 
placement. is more than doubtful if it be possible to obtain under any 

It will be understood that the conditions of the problem ■ circumstances 20 knots with twin screws. They give handi- 
are very different from those affecting the design of a j ness, no doubt, and they render the use of comparatively 
torpedo boat. The latter can only attain a high velocity in light machinery compatible with the development of great 
comparatively still water; but these great Atlantic liners | power; but none of tbe great ocean companies have adopted 
must be driven at full speed through head seas; and sheer I them, and there are objections to their use which are, we 
dead weight and great length must be present in them to ! think, insuperable. 

enable them to preserve their way steadily, instead of being I All things considered, we think engineers will find it 
constantly checked and beaten off their course by the waves. | more easy to get a sound crank shaft of the required size, 
If large dead weight and great length are necessary, it j than to drive a ship at 20 knots with twin screws. Whether 
follows that the engine power must be in proportion; and 16,000 horse power can or cannot be used up by single four- 
f or these reasons the idea that a small steamer of little power bladed propellers, 23 feet in diameter and 35 feet or 36 feet 
may be made to attain a high speed in a sea like the Atlan- pitch, remains to be seen. Assuming that 50 per cent of 
tic, is well understood by all naval architects and engineers the whole power developed is, as is usual in screw ships, 
to be futile. wasted, the screw would still exert a thrust of not less than 

We may thus consider it as certain that engines exerting 130,000 pounds, or over 58 tons. It is not easy to see how 
16,000 horse power at least will be a necessity in the pro- ! so enormous a thrust can begot out of so small a propeller, 
posed ships. We have said that these vessels will draw ! It would be very mortifying if, after the ships were finished, 
only about 25 feet. They cannot be fitted with propellers i it was found that their screws were quite inadequate to uti- 
of more than about 22 feet or 23 feet in diameter; and it is a 1'ze the power of the gigantic machinery which turned them 
very grave question if anything like 16,000 horse power can round. — The Engineer. 

be sent through such a propeller without great loss. The ; ■^ < » > » 

shallow draught has been adopted no doubt for good rea- 
sons, and it may be taken that a propeller of greater diam- 
eter than we have stated cannot be used. 

Let us suppose, however, for the moment that 16,000 
horse power can be sent with economy through a single pro- 
peller, and we are face to face at once with the question, 
Where is a crank shaft to be had which can transmit this 
power when revolving at a moderate speed ? 

Making every allowance for the skill of modern smiths, 
we cannot help regarding it as somewhat doubtful that a 



The Coining Blench. 

When Thenard succeeded in adding another equivalent of 
oxygen to water, converting H s O into H 2 2 , he had made 
one of the most brilliant of modern discoveries. Sixty-three 
years have passed since that event, yet oxygenated water, 
peroxide of hydrogen, hydrogen dioxide, as the compound 
has been successively called, is still regarded as one of the 
most remarkable products of chemistry. Resembling water 
in its freedom from color and odor, and mingling with it in 
all proportions, it is distinguished from that liquid by its 

trustworthy shaft of the kind can be made. Allowing that i sirupy consistency and by its higher specific gravity (1-452). 

steel is to be used, and that the shaft will be built up on ! When pure it begins to undergo decomposition at 70° Pah., 



the most approved principles, we shall find that many por- 
tions of it cannot be less than 2 feet 6 inches in diameter 
by about 7 feet long. Sound forgings of these dimensions 
have never yet been produced. The weight of such a block 
would be when finished nearly 8 tons. It is true that 
heavier forgings have been made for years, but they have 
not been solid. We do not assert that a sound crank shaft, 
with a minimum diameter at any place of 2 feet 6 inches, 



giving off bubbles of oxygen and being converted into water. 
This change is quickened by the addition of an alkali, and 
retarded by that of an acid. When dissolved in water it is 
much more stable, and its aqueous solutions are prepared 
and sold for medicinal and photographic purposes. 

For the preparation of hydrogen dioxide, baryta is still 
found indispensable, and a clearer conception of the process 
and its probable cost will be gained if we remember what is 



cannot be made; but we do say that no such shaft has yet : the source and what are the properties of baryta. This sub- 
been made, and that it will not be easy to produce one. [ stance occurs as the sulphate, called heavy spar, in various 
Such a shaft might, perhaps, be depended upon to transmit parts f the United States, notably at Hopewell, New Jersey, 
power safely at the rate of 250 horses indicated per revolu- i on the line of the Bound Brook Railroad, about 30 miles 
tion per minute. This means 64 turns per minute to pro- j f rom Philadelphia. When pulverized, mingled with pow- 
videfor 16,000 horse power, and this velocity implies a great dere cl charcoal, and strongly heated, the sulphate of barium 



deal more than appears at first sight. If the engines are to 
be kept down to reasonable dimensions they cannot well 
have a stroke of less than 6 feet, corresponding to a piston 
speed of 763 feet per minute. 
Considering the enormous dimensions of the masses to be 



becomes the sulphide, and if this be treated with hydro- 
chloric acid and water added, we have a solution of barium 
chloride. By decanting this and adding a solution of an 
alkaline carbonate, barium carbonate is precipitated, and if 
we collect the precipitate and calcine it in a crucible, the 



moved at this velocity, it is evident that unusual precautions 1 oxide of barium-baryta-BaO, results. Now this oxide, 
will have to be taken in arranging the lead and in balancing I when placed in a (ube> heated to dul , redness> and subjected 
the engines. Apparently the only type of engine that can J to a current f atmospheric air, takes up another portion of 



be used is that of the Britannic, repeated and modified for 
the better, either on the system designed by Mr. W. Allen, 
of Sunderland, for the City of New York; or by Mr. Hum- 
phries, of Barrow-in-Furness, for the City of Rome. That 
is to say, the engines must have at least six cylinders — the 
three high pressure above the three low pressure, and the 
main shaft fitted with cranks arranged at 120°. 



oxygen, becoming that interesting substance, barium diox- 
ide or peroxide of barium, Ba0 2 , which, as some of our 
readers will recall, was brought into use by Tessie du Motay 
for bleaching silk, feathers, etc., and which is rapidly grow- 
ing in practical importance. 

Powdered barium dioxide, made into a paste with water 
and put by portions at a time into cold and dilute hydro- 



form of the sulphate by the careful addition of dilute sul- 
phuric acid, agreeably to the following equation: 

Barium Sulphuric Barium Hydrochloric 

chloride. acid. sulphate. acid. 

BaCL, + HjSO, = BaS0 4 + 2HC1. 

The hydrochloric acid thus reproduced now admits of more 
barium dioxide being added, and the operation may be many 
times repeated if the vessels are kept cool. If the hydrogen 
dioxide be required pure and concentrated, the remaining 
barium chloride is precipitated by sulphate of silver, the solu- 
tion poured off, and evaporated in vacuo. The concentrated 
hydrogen dioxide is not demanded for industrial purposes. 
Solutions containing 3 04 percent by weight suffice for the 
•English market. They are called ten-volume solutions, be- 
cause 1 cubic inch evolves 10 cubic inches of oxygen when 
fully decomposed. Twenty-volume and thirty-volume so- 
lutions are made in England to order. 

It is said that when the Empress Eugenie, who was a 
blonde, led the fashion, certain dark-haired belles of Paris, 
anxious to emulate her even in the color of her hair, had 
theirs bleached to the "golden " tint, by a hairdresser of that 
city, who employed for the purpose hydrogen dioxide. In 
London it is used for a like object on dark false hair, which 
is saturated with a ten-volume solution and then exposed for 
two or three days, when the oxygen is liberated and the 
lighter shades are obtained. Hydrogen dioxide effectually 
bleaches blood serum in one of the processes for obtaining 
colorless blood albumen. It is also used for cleaning and 
bleaching oil paintings and engravings, and for bleaching 
oil, wax, and ivory, especially the last. Of this, the inferior 
qualities used in Sheffield for knife handles are put first into 
a solution of sodic carbonate to remove the grease and open 
the pores; then washed and immersed in a solution of crude 
hydrogen dioxide containing about 2'9 per cent, to which 
one-eighth part of strong aqua ammonise had been added. 
This is kept in a warm place for two or three days, when the 
handles are removed and slowly dried in the air. The deep 
color is thus removed, and a beautiful pearly white ivory, 
when polished, is the result. 

The action of hydrogen dioxide in bleaching is to destroy 
the color directly by oxidizing it, and this, without the intro- 
duction of any foreign body into the vat, an action altogether 
different from that of the principal bleaching agents, sul- 
phurous acid and chlorine. The former does not destroy the 
coloring matter, it merely combines with it to form a color- 
less compound which is prone to undergo decomposition and 
therefore to return to the original color. Chlorine acts only in 
the presence of water, from which it takes the hydrogen to 
form hydrochloric acid, leaving the oxygen thus liberated to 
do the bleaching. 

That hydrogen dioxide, either under a true or false name, 
is employed in the bleaching processes of print works, and 
that its cost alone prevents its general introduction, there is 
no doubt. Anticipating its extended use, and recognizing 
its unrivaled advantages, the Soeiete Industrielle de Rouen 
offers a prize open to competition until the* 1st of October, 
for a process of manufacturing a hydrogen dioxide which 
shall possess the power to decolorize indigo equal to that of 
chlorine, and which shall not cost more than ten times as 
much as that bleach. Left to itself, the perfecting of such 
an invention may linger for a generation. The prize offered 
is a gold medal, and the prize winner retains the exclusive 
right to his invention. This may be all that the Rouen 
Society can afford to off er, but in view of the greatand gene- 
ral benefits to be anticipated from such an invention, the 
prize should be made international, and societies in Belgium, 
Austria, Germany, England, and America ought to co-operate 
with their French sister, and so swell the amount that experts 
in all nations shall feel the stimulus. — Textile Record. 

m 1 » 1 » 

A Remarkable Discovery ol Natural Coal Tar. 

The Titusville, Pa. , Herald reports the discovery of a tar- 
like oil in sinking a well seven miles west of Foxburg, Pa. 
The oil is jet-black, and has a strong odor like that of 
" spirits of tar." In its natural state the oil emits on burn- 
ing a dense black smoke carrying much soot, which sug- 
gests its use iu the manufacture of lampblack. It is also 
thought that it may be available- in the manufacture of ani- 
line dyes. The Herald adds: The strike is certainly an 
extraordinary one, and as far as we can learn, nothing like 
it has ever before been known in the history of the oil trade. 
No other well in or near the vicinity has anything approach- 
ing to it. The oil seems to be found in the slate at a depth 
of 270 feet, and what is the more singular is that, although 
the drill passes through the same kind of slate and at the 
same depth in adjacent wells, no such yield as we have been 
describing has come from any other. 



But the engines of the City of Rome, to indicate 10,000 j cbloric acid dis8olves witbout disen gagement of gas, yield 



horse power as a maximum, are probably about as large as 
engines of the type can be conveniently made; and con- 
sequently, unless tbe builders of the engines of the new 
steamers are prepared to use cylinders of much greater 
diameter than those of the City of Rome — namely, 43 inch 
and 86 inch — eight cylinders, or four engines, will be 



ing barium chloride and hydrogen dioxide, 
may be thus expres ed : 



Barium 

dioxide. 

BaO„ 



Hydrochloric 
acid. 



Barium 
chloride. 
BaCl„ 



The changes 



Hydrogen 
dioxide. 



+ 3HC1. = Bad., + H 2 2 

The barium chloride and hydrogen dioxide both remain in 



required. More would be necessary, but the velocity we solution, and to separate the barium it is precipitated in the 



Florida Oranges In England. 

London papers are noticing a new American product in 
the English markets, and, as it threatens no competition 
with anything raised at home, they seem disposed to gire 
the new comer a hearty welcome. The Pall Mall' Gazette 
says: A trial box of Florida orangts, dispatched from 
Jacksonville, Fla., to this city, arrived in prime condition 
after a journey of three weeks. Only three oranges were 
damaged en route. The experiment is likely to be repeated 
on a larger scale, and before long it is quite possible a thriv- 
ing fruit trade may spring up between England and the 
Sou 'hern States. The supply of oranges in Florida is 
almost inexhaustible; their quality is said to be much finer 
than those from the Mediterranean, and if once the trade 
was established, the time of transit would be materially 
reduced. 
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§Mitam and gtnuwa. 

The Charge for Insertion under this head is One Dollar 
a line/or each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

Comfort and happiness after using one bottle German 
Corn Remover. Price, 25 cts. Sold by druggists. 

The clergy, as «lso the temperance lecturers, use Van 
Beil's " Rye and Rock " for the throat. 

Hand and Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartf ort\ Ct. 

For Sale.— A Valuable Patent for Photographers' use, 
or can be manufactured on royalty. Address G. W. 
Baker, Wilmington, Del. 

Use the Vacuum Oils. The best car, lubricating, en- 
gine, and cylinder oils made. Address Vacuum Oil Co., 
No. 3 Rochester Savings Bank, Rochester, N. Y. 

If your boiler requires frequent cleaning, it can be ob- 
viated by removing the sediment continuously by circu- 
lation to mud drum on top of boiler by Rotchkiss Me- 
chanical Boiler Clenner. 84 John St., N.Y. Circulars free. 

Send to Geo. W. Loss & Son, Fashionable Clotftiers, 
70 Fulton St., New York, for samples of Cloths, from 
which they make (men's) garments to order in superior 
style and workmanship. Business suits from $20 to $30 ; 
dress suits from $25 to $40. Samples and fashion plates 
sent free. 

A $2) Breech-loading Shot Gun for $7. The Cham- 
pion Imported Breech-loading Shot Gun, advertised in 
this issue by the reliable well known firm of E. G. Ride- 
out & Co., New York, is pronounced by sportsmen to be 
unrivaled in every detail, well worth $20, and the big- 
gest bargain ever offered in firearms. Order at once, as 
the offer is only good until July 15. 

German Corn Remover— cleanly to use, easily applied, 
perfectly harmless, but cures every time. 25 cts. 

Maker of Forged Taper Keys send address to M. E. 
Card, Cazenovia, N. Y. 

A Business Man would like to make arrangements 
with some party to handle their goods on commission. 
Address K., P. O. Box 985, Providence, R. I. 

Propellers, 10 to 26 in. Geo. F. Shedd,Waltnam,Mass. 

Bradford Reduced Oils for Lubricating and Manu- 
facturing Purposes. M. Lewellyn & Co., Olean, N. Y. 

For the best Jig Saw Blades, go to Wm. Cuddy, 108 
Hester St., New York. 

Gardiner's Pat. Belt Clamp. See illus. adv., p. 284. 

Portable Railway Track and Cars. Contractors, Plant- 
ers. Miners, send for circulars. Francis W. Corey & Co., 
5 & 1 Dey St., New York; 95 Washington St., Chicago, 111. 

Essay on Inventions.— What qualities will make them 
profitable, and how to incorporate these qualities in in- 
ventions. 25 cts. postpaid. Address N. Davenport, Val- 
paraiso, Ind. 

Improved Skinner Portable Engines. Erie, Pa . 

"Rival" Steam Pumps for Hot or Cold Water; $32 
and upward. John H. McGowan & Co., Cincinnati, O. 
Skinner's Chuck. Universal, and Eccentric. See p. 268. 

Inventors sending a three cent stamp to Inventors' In- 
stitute, Cooper Union, New York city, will receive a copy 
of the Industrial News free. 

The Eureka Mower cuts a six foot swath easier than 
a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka Mower Company, Towanda, Pa. 

The Newell Universal Mill Co., Office 7 Cortlandt St., 
New York, are manufacturers of the Newell Universal 
Grinder for crushing ores and griri ding phosphates, bone, 
plaster, dyewoods, and all gummy and sticky substances. 
Circulars and prices forwarded upon request. 

Pure Oak Leather Belting. C. W. Amy & Son, Ma- 
nufacturers, Philadelphia. Correspondence solicited. 

Jenkins' Patent Valves and Packing " The Standard." 
Jenkins Bros., Proprietors, 11 Dey St., New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Wood-Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

The " 1880 ' ' Lace Cutter by mail for 50 cts. ; discount 
to the trade. Sterling Elliott, 262 Dover St., Boston, Mass. 

Experts In Patent Causes and Mechanical Counsel. 
Park Benjamin &Bro., 50 Astor House, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., 1'hiladelphia. Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited, Erie, Pa. 

Power, Foot, and Hand Presses for Metal Workers, 
lowest prices. Peerless Punch & Shear Co.. 52 Dey St.,N.Y, 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able, durable. Chalmers-Spence Co., 40 John St., N. Y. 

Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mf rs., H. Lloyd, Son & Co., Pittsb'g, f'a. 

Best Oak 'Panned Leather Belting. Wm. F. Fote- 
paugh, Jr.. & Bros., 531 Jefferson St., Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe 
dairy, by E. & B. Holmes, Buffalo, N. Y. 

Wright's Patent Steam Engine, with automatic cut 
off. The best engine made. For prices, address William 
Wright, .Manufacturer, Newburgh. N. Y. 

Nickel Platine:. —Sole manufacturers cast nickel an- 
odes, pure nickel salts, Importers Vienna lime, crocus, 
etc. Oondit. Hanson & Van Winkle, Newark, N. J„ and 
92 and 94 Liberty St., New York. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss, Brookn. N. Y. 

Cope & Maxwell M'f'g Co.'s Pump adv., page 252. 

The I. B. Davis Patent Feed Pump. See adv., p. 269. 

Moulding Machines for Foundry Use. 33 per cent 
saved in labor. See adv. of Reynolds & Co., page 269. 

The Sweetland Chuck. See illus. adv., p. 269. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
man's Parallel Vise, Taylor. Stiles&Co.,Riegelsville,N.J. 

For best Duplex Injector, see Jenks' adv., p. 269. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 284. 

4to 40 H. P. Steam Engines. See adv. p. 286. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 285. 



Long & Allstatter Co.'s Power Punch. See adv., p. 285 

Eclipse Fan Blower and Exhauster. See adv., p. 285. 

Peck's Patent Drop Press. See adv., page 300. 

Fire Brick. Tile, and Clay Retorts, ail shapes. Borgner 
& O'Brien, Xl'f'rs, 23d St., above Race, Phila., Pa. 

Turbine Wheels; Mill Mach'y. O.J,Bollinger,York,Pa. 

For Mining Mach'y, see ad of Noble & Hall, p. 301. 

Silica Paints (not mixed); all shades. 40 Bleecker St., 
N.Y. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 

The Brown Automatic Cut-off Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg, Mass. 

Wren's Patent Grate Bar. See adv. page 300. 
Brass & Copper in sheets, wire & blanks. See ad. p. 300. 
The None-such Turbine. See adv., p. 286. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and 
10.000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Eagle Anvils, 10 cents per pound. Fully warranted. 

Geiser's Patent Grain Thrasher, Peerless, Portable, 
and fraction Engine. Geiser M'f'g Co., Waynesboro. Pa. 

Blake's Belt Studs are the best fastening for Rubber 
and Leather Belts. Greene, Tweed & Co. 

Houston's Four-Sided Moulder. See adv., page 301. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p.300. 
New Economizer Portable Engine. See illus. adv. p. 301. 
Bolls tone Mac. Co.'sWood WorkingMacb'y ad. p. 301. 
For Light Machinists'TooIs, etc., see Reed's adv., p. 301. 

Rue's New "Little Giant" Injector is much praised 
for its capacity, reliability, and long use without repairs. 
Rue Manufacturing Co., Philadelphia, Pa. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 300. 

Skinner & Wood, Erie, Pa.. Portable and Stationary 
Engines, are full of order's, and withdraw their illustra- 
ted advertisement. Send for their new circulars. 

Saunders 1 Pipe Catting Threading Mach. See p. 301. 

For Shafts, Pulleys, or Hangers, uall and see stock 
kept at 79 Liberty St., N. Y. Wm. Sellers & Co . 

Wm. Sellers & Co., Phila., have introduced a new 
injector, worked by a single motion of a lever. 

Toope's Pat. Felt and Asbestos Non-conducting Re- 
movable Covering for Hot or Cold Surfaces ; Toope's Pat. 
Grate Bar. C.Toope& Co., M'f'g Agt., 353 E. 78th St., N.Y. 

Use Vacuum Oil Co.'s Cylinder Oil, Rochester, N. Y. 

Walru6 Leather. A choice lot for Polishing Metals. 
Greene, Tweed & Co., 118 Chambers St., New York. 

Don't buy a Steam Pump until you have written Val- 
ley Machine Co., Easthampton, Mass. 

Green River Drilling Machines. See ad. p. 286. 

Akron Rubber Works, Akron, O., Manufacturers of 
Mechanical Rubber Goods. 

For Machinists' Tools, see Whitcomb's adv., p. 301. 
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HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information 'vhich is purely 
of a personal character, and not of general interest, 
should remit from$l t,o $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information wittiout remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(1) A. S. writes: One of your correspond- 
ents asks for a cure for warts. Some years since a 
corn doctor advised me to use coal oil. My hands were 
covered with them. Having little faith I tried it, put- 
ting a drop on each of common kerosene and letting it 
absorb; where there was a hard crust, scraping it to 
facilitate absorption. In a fortnight, after twice daily 
treating them thus, they began to lessen, and finally 
disappeared without scar. Then the right hand, in part, 
leaving one which remained after all others had passed 
away, and then that one. Have advised others to try it, 
with like effect, on persistent use. Simply softened the 
top, dropped the oil on, and let it be, for some minutes, 
to absorb. Let S. R. B. try it; itmay relieve. 

(3) S. L. J. asks (1) for a receipt for good 
black ink. A. Forblackinkssee " Inks," Supplement, 
No. 157. 2. For good black or blue black writing fluid. 
A. For blue-black writing and copying ink— Blue Aleppo 
galls, free from insect perforations, 5>£ oz.; bruised 
cloves, 1 drachm; cold soft water, 3V£ pints; puri- 
fied sulphate of iron, 1% oz ; sulphuric acid by measure, 
35 minims; sulphate of indigo in the form of a thin 
paste, and which should be neutral or nearly so, J4 oz - 
Digest together in a closed vessel, with occasional agi- 
tation, for two weeks, the galls, cloves, and water. 
Then filter the liquid through a piece of cotton cloth, 
and press out as much of the liquid as possible 
from the sediment. Dissolve in this completely the 
powdered sulphate -of iron, stir in briskly the acid, then 
the indigo, and filter the liquid through the paper (filter 
paper). 

(3) E. H. R. asks: Can I clean silver ware 
—tea set, etc., in daily use, with receipt given in answer 



to W. H. P., page 251 (32), and how can I keep the silver 
clean ? A. No. Cyanide of potassium cleans silver 
readily, but it is very poisonous and consequently dan- 
gerous to use for such purposes or to have about the 
house. Lacquer or varnish is never used on such arti- 
cles. The best way to clean domestic silver ware is to 
lightly scour it with a little fine whiting or tripoli 
moistened with sweet oil (olive oil). This is washed off 
by dipping in a strong hot solution of washing soda, 
then in clean hot water, on removing from which it 
dries quickly without rubbing. 2. What is used to 
stiffen washed lace and make it look new ? A. Very 
thin clear starch or gum water. 



English Patent** Issued to Americans. 

From April 8 to April 12, 1881, inclusive. 
Carding machinery, J. Pollitt, Philadelphia, Pa. 
Design, process of producing, I. S. Hyatt, U. S. A. 
Ivory, Imitation of, I. S. Hyatt, U. S. A. 
Lead pencils. B. A. Fiske, Naperville, III. 
Locks and staples, G- M. Hathaway et al., Jersey City.N.J. 
Powdered substances, manufacture of articles from, L S. 

Hyatt, U. S. A. 
Shoe fastening, T. L. Jacobs, New York city. 
Shoe machinory, D. C. Knowlton, Boston, Mass, 
Spectacles. R. A. Carter, New York city. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted In tbe Week icndlns 

April 12, 1881. 

AND BACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.") 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866, will be furnished from this office for one dol- 
lar. In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 87 Park Row, 
New Tork city. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the speci- 
fications not being printed, must be copied by hand. 



Abdominal supporter, S. A. Drewry 239,943 

Acid, preparation of hydrochloric, E. Solvay 240,196 

Air, apparatus for using compressed, C. E. Buell. 240,084 

Amalgamator. J. Wilkins 240,213 

Annunciator for telegraph lines, G. Rein 240,182 

Auger, earth. J. F. Doud 240.012 

Awl and awl plate, pricking, C. H. Inman 239,958 

Bag, T. H. Mayhew 240,158 

Baking pan, A. S. Jackson , 240,138 

Baling press, W. A. Wright 240,068 

Bat for rackets, lawn tenuis, etc., 1 1. Richardson. 240.183 

Bed lounge, Wilkes & Hyer 240,212 

Bedstead fastening, A . Roggy 240,040 

Bedstead, invalid, F. A. Kittell 240,148,240,149 

Reer barrels, air pressure apparatus for, A. Storck 239,993 

Bell and alarm, combined door, M. Truby 240,203 

Billiard table cue bridge, T. R. Bullock 239,931 

Bolt making die, Pond & Frost 240,181 

Book stand, B. V. Bufflngton 240,085 

Books, binding, H. Brehmer 239,927 

Boot and shoe heel plate, A. W. Brinkerhoff. 239,929 

Boot and shoe soles, edge plane for trimming, J. 

W.Dodge 210,104 

Boots and shoes, manufacture of, A. Altmayer... 289.915 

Bottle holder, M. B. Hood 239,956 

Bottle wrapper, J. Shellenberger .' 239,987 

Bottles or glass, transferring and stamping de- 
signs, etc., upon, B. D. Baldwin 240.002 

Bracelet. Vester & Becker 240,206 

Brick, kiln or oven for burning, R. MUller 240,164 

Brick machine, H. C. Barker 239,917 

Bristles, method of and machinery for arranging, 

A. S. Miles 240,036 

Brush, J. M.Dennis 240,103 

Burglar alarm, H. Holcroft 240,024 

Butter, preserving, J. Harger 240.126 

Button, sleeve or cuff, C. A. Foster 240,116 

Calendars, manufacturing, J. Cussons 240,099 

Camera plate holder, M. Flammang 240,016 

Candy package, A. E. Isham 240,137 

Cans, apparatus for filling fruit and vegetable. J. 

B.Baker 240,072 

Car brake, O. B. Bussey 240,087 

Car brake, J. F. Mallinckrodt 240,038 

Car coupling, 8. T. & S.D. Autey.Jr 239,916 

Car coupling, Gilbert & Prather 240,017 

Carcoupling, J. Martz 240,155 

Car coupling, J. B. Smith 239,990 

Car platform, freight, T. Trimble 240,202 

Car wheel, W.H.Smith 239,991 

Carding machines, burr conveyer for, I. Newell.. . 239,977 
Carpet linings, machine for making, C. K. Stinson 240,198 

Carpet stretcher, H. Z. Coles 240.092 

Carpet sweeper, M. R. Bissell 239,924 

Carriage curtain fastening, J. G. English 240,110 

Carriage seat. J. M. Perkins 240.177 

Carriage top standard, C. C. Egerton . . 239,944 

Carriage tops, concealed Jointed brace for, D. W. 

Baird (r) 9,645 

Carrousel, A. Wellard 240,061 

Cartridge closing machine, C. Buckley 239,930 

Casting machine, type, Pavyer & Whitelaw 240,173 

Chain, E. L. Howe 240,182, 240,133 

Chain, ornamental, E. F. Nortemann 240,168 

Cigar pipe, H. A. Hutson 240,134 

Cigarette case, G. Campbell 239.932 

Circuit closer, T. N. Vail 240.205 

Clipping machine, animal, E. VV. Noyes 239.978 

Clock, alarm, W. K. Chase 240090 

Clock case, S. B.Jerome 240.142 

Clock movement, A. E. Hotchkiss (r) 9,656 

Clock striking mechanism, S. F. Estell 240,013 

Clutch, friction, T. F. Carver 239,933 

Coaches, step for passenger, S.J. Tucker 240.204 

Coin holding trinket, C. Gullberg 240,019 

Collar pad, J. R.Jones 240.144 

Cooling and refrigerating apparatus, H.F.Stanley 240.049 

Cooling board, B. F. Gleason 239,950 

Corn popper, A. B. Wood 240,066 

Corn sheller, D. C. Stover 240,052 

Corset, M. P. Bray 240,082 

Corset steel fastening, T. C. Bates 239.919 

Corsets, former for shaping, W. A. Nettleton 240,166 

Cotton chopper, M. E. Rudasill 240,189 

Crane, water. Morris & Cook 239,973 

Creamer, centrifugal, Pedersen & Biekhoff. 240,175 



Crupper, Poe & Fugate 

Cultivator, D. O. Everest 

Cultivator, J . L. Shaw 

Cultivator tooth. J. J. McClen 

Cupola furnace, G. Ibriigger 240,135. 

Curtain roller, spring. C. T. Segar 

Dentist's chair, E. T. Starr 

Ditching machine. F. VV. Hales 

Electric call. Currier & Rice 

Electric conductor, J. Keese 

Elevator safety device, S. Shaw 

End gate, wagon, S. Whitehall 

Envelope, C. Kcinig.Jr 

Excavator, J. C. Dillon 

Fan attachment, W. A. Roos 

Feed bag, nose. C. J. Gustaveson 

Feed:basket, O. Nowell 

Feed water heater, A . J. Stevens 

Fence wire spike, T. J. Hovell-Thurlow-Cumming- 

Bruce 

Fertilizer, W. W. Hubbell 

Fiber extractor, Laberle & Berthet 

File, card, J. Behl et al (r) 

Filters, apparatus for recarbonizing charcoal in. 

R.S.Jennings 

Filters, cleansing, R. S. Jennings 

Fire alarm repeater, G . F. Ballou 

Firearm, breech-loading. D. Kirkwood 

Fire escape, Moore & Brown 

Fire escape ladder, H. C. Bender 

Foot rest, cuspidor, S.N. & T. Curtiss 

Fruit drier. W. C. Evants 

Funnel, P. McAuslan 

Game box, C. H. Widger 

Gas generating furnace, R. Milller 

Gate, Baker & Jackson 

Gear wheels, cutter for forming the teeth of, W. 

TIeckert 

Glassware, tool for the manufacture of, Heisey & 

Miller 

Grain, cleaning and separating, S. Truax 

Grain drills, grass seed attachment to, J. P. Fulg- 

ham (r) 

Grain separator, rotary, H. A. Barnard 

Grate andflreplace, E. D. Merrick — 

Gravel, coal, etc., handling or transferring. L. 

Stevens 

Harvester, C. Wheeler, Jr 

Harvester rake, G. &L. Sweet (r) 

Harvester tripping device, F. w. Randall 

Hats, brace for packing, R. F. Hayes 

Heel trimming machine, O. W, Hall 

Holdback, A. F. Limbright 

Hopple, C. J. Gustaveson 

Hub, wheel, J. R. Anderson 

Hydrocarbon burners, automatic safety reservoir 

for, M. A. Shepard 

Ice crusher, N. Richardson 

Ink, indelible, A.N. Morse 

Inks, base for safety lithographic, J. Ilendrichs. . 

Injector, steam engine, E. Davies 

Insulating telegraph wires or cables, process of 

and apparatus for, A. K. Eaton 

Interlocking switch and signal apparatus, H. 

Tilden 

Jeweler's braided metallic stock, A. S. Crane 

Kneader, dough, M. E. Ewell 

Knitting machine burr, S. Conde 

Lacing hooks for boots, shoes, etc., M. Bray 

Lamp burners, extinguisher for tubular, C. H. 

Kohler 

Lamp, electric, E. Weston 

Lamps, device for equalizing the arcs of electric, 

E.Weston 

Lathe, spinning, I. F. Kerns et al 

Lead and crayon holder, T. S. Crane 

Lead traps, machine for manufacturing, F. H. Du 

Bois (r) 

Leather stretching machine, W. Coupe 

Locomotive exhaust nozzle, 11. K. Austin 

Loom, R. Collins 239.935, 

Loom, G. Crompton 

Loom shedding mechanism, G. Crompton 

Low water indicator, W . L. Parker 

Lounge, folding, Fischer & Nonnenmaoher 

Lubricator, I. T. Hardy 

Metaliurgicand other furnaces, C. Pernot 

M etals from ores, separating, E. A. Crocker 

Middlings purifier, Dorsey & Mowrer 

Monument. D. Schuyler 240,042, 

Moss, cleaning and preparing Spanish, A. Fellows 
Mowers, cutting apparatus for lawn and other, E. 

W. McGuire 

Musical instrument, mechanical, R. W. Matthews 

Nails, machine for making string, L. Goddu 

Nut wrench, reducing socket ratchet, J. A. Miller 

Oil cup, J. L. Winslow 

Oiler, J. M. Shew 

Oyster package. O. P.Johnson 

Paint burner, Easterbrook & Schnitzler 

Paper box and partition, G. L. Jaeger 

Paper perforating machine, R. T. Smith (r) 

Paper pulp for floors, brake shoes, journals, etc., 

plastic composition f i om, W. M . Graze 

Parer and slicer, apple, W. Robb 

Pawl and ratchet mechanism. A. T. Brewer 

Petroleum, deodorizing and refining, M. Connelly 
Petroleum products and process of obtaining and 

deodorizing the same, M. Connelly 

Photographic camera. T. H. Blair 

Photographic printing frame. A. H. Atwood. . .. 

Piano frame, G. E. Freudentheil 

Picture nail, A. G. Hofstatter 

Pillow block, J. Sinnamon '. 

PlaniDg machines, feed motion for metal, J. B. 

Matthews 

Planter, combined corn and cotton, H. H. Carter 

(r) 

Plastic cakes and apparatus for making the same, 

J.R. Maxwell :.... 

Plow, C.Bates 

Plow clamp, sulky, G. H. Warren 

Plow, ditching, A. Ilaskins 

Pneumatic parcel dispatch tube, E.S.Leaycraft (r) 

Post office box lock, L. Vale. Jr. (r) 

Pressure regulator. J. E. Watts 

Pressure regulator and filter. J. P. Gruber 

Pressure regulator for automatic brakes, fluid, 

G. Westinghouse, Jr 

Puddling and heating furnace, V. S. Bloomhall . . 
Pulp, method of and apparatus for forming arti- 
cles from, W. L. Chase , 

Pump.P. E.Jay 

Pump, Millard & Tainter 

Pump, double-acting force, A. J. Hopkins 

Pump, force, G. R. Hunt 

Pump, windmill, G. M. Beard 

Pyrotechnic signal and gun wad, combined, G. J. 

Carney 

Rails, apparatus for bending and straightening 

hot, H. C. Kriete 

Railways, hydraulic cushion buffer for, T. Shaw. . 



240,180 
239.947 
240,192 
240,159 
, 240,186 
240,191 
240,050 
240,124 
240.010 
240,039 
240,193 
240,063 
239,965 
239,941 
240,188 
240,122 
240,169 
240,197 

240,083 

240,025 

240.029 

9,646 

239.962 
239,961 
240.074 
210,147 
240,162 
239,921 
240,011 
240,111 
239.967 
239,997 
240,165 
240,073 

240,129 

240,022 
239,994 

9.651 
240,075 
240.035 

240,051 
240,064 
9,655 
239,982 
240,128 
240,125 
240,032 
240,121 
240,000 

239,988 
240.185 
239,974 
239,954 
240,101 

240,106 

240.054 
240,096 
240,015 
240,008 
239,926 

239,964 
240.210 

240.211 
240,145 
240,097 

9,649 
240,095 
240 071 
239,936 
240,009 
239,939 
239,880 
240,114 
240 021 
240.0„7 
240,098 
240,163 
240,013 
239,948 

240,034 
240.156 
240,119 
239.979 
240.214 
240,045 
240,143 
240,105 
240,141 
9,663 

239,951 
240.186 
239,928 
240,093 

240,094 
239,925 
240,001 
239,949 
240,023 
240.040 

239.969 

9,648 

240,157 
239.918 
240,207 
240.127 
9,658 
9,066 
240.060 
240,018 

240.062 
240.081 

240.0C1 
239.960 
239,971 
240,131 
239,957 
240,077 



239.966 
240,044 
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Railways, interlocking switch and signal device 

for, J. Marston, 3d 240,153 

Razor strop and toilet case, combined, J. R. 

Torrey 240,055 

Reflector, Powelson & Deavs 240,038 

Refrigerator car, A. S. Lyman (r) 9,659 

Refrigeration, process of . J. W. Nystrom 239,979 

Refrigerator, P. H. Uate 240,004 

Rein attachment, C. C. Miller 240.161 

Rocking chair, A . C. Brittan (r) 9,S47 

Rocking chair, W. Seng 239,986 

Rotary engine, Hause & Granger 239,953 

Bowing gear, P. D. Smith 240,194 

Saddle clips, die for forming, W. Pearce 240.174 

Salve, A.T. Lawrence 240,150 

Satchel . etc., strap, P.W.Lambert 240,151 

Saw.C. W.Hubbard (r) 9,657 

Seams of sheet metal cans, rotary machine for 

closing the, G. H. Perkins 239,981 

Seed dropper, Morton & Spaulding (r) 9,662 

Seed linter, cotton, O'Brien &0'Keefe 240,170 

Seeding machine, J. J. Bsler (r) 9,661 

Sewer gas in buildings, disposing of, W. M. Dee.. 239, 

Sewing cordage, machine for. T. J. Mayall 239,968 

Sewing machine, I. P. Hicks (r) 9,652 

Sewing machine, B. T. Thomas 240,199 

Sewing machine, C. H. Thurston 40,01 

SeWing machine, boot and shoe, M. V. B. Bthridge 239,946 
Sewing machine trimming attachment, T. C. Ro- 
binson 23 ,9 

Sewing machines, feeding device for button hole, 

B. S. Perot 240,178 

Shade roller, spring, VV. L. Ormsby 240,171 

Shafting for nulleys and wheels, lubricating, J. D. 

Westgate 240,209 

Shafts, loose wheel connection for, C. H. Thurston 240.900 

Shafts, stop bearing for vertical, F. Davidson 240,100 

Shawl strap and valise, Crofford & Van D/ke 23 ,933 

Sheet metal folding machine, Slaughter & Riley . . 240,047 
Sheet metal trimming and shearing apparatus, G. 

H. Perkins 240,176 

Shelf for preserving bodies after death, suspen- 
sory, p. Jarrait 239,959 

Shingle sawing machine, H. F. Snyder 240,048 

Shirt, J. Herzog 240,1 

Shot, etc., receptacle for, C. K. Hall 240,020 

Shovel or scoop, A. Berney 240,079 

Sidewalks, roofs, etc., plate for, J. Jacobs 240,140 

Signal lip-lit, floating, R. Pintsch (r) 9,664, 9.665 

Sink, J. Kilbourne 240,146 

Skate, J. A. Whelpley 239.996 

Skate, roller, S. Winslow 240,215 

Skins, machine for clipping seal and other, G. & 

F. F. Cimiotti 240,007 

Smokestack saddle, A. Berney 240,080 

Soldering apparatus, can, U. A. Woodbury 240,216 

Sole channeling machine, J. F. Ames 239,999 

Spark arrester and consumer, A. Berney 

239,922, 239,923, 240,005 

Spectacles, clip for frameless, R. A. Carter 240,089 

Speed recorder and indicator, M. B. Edson 240,109 

Spoke shave, L. Bauer 240,076 

Spoke tenoning and felly boring machine, S. M. 

Bstes 240.014 

Spring plates, machine for forging, W. Evans (r). 9,650 

Spur, C. J. Gustaveson 240,120 

Steam engine, . atmospherical, Hoffmeister & 

Friedrlch 239,955 

Steamboat chimneys, device for raising and 

lowering, N. Joseph 240,028 

Steel, tempering and forming articles of, G. F. 

Simonds (r) 9,663 

Steering apparatus, steam and hydraulic, J. Gates 240,118 

Store counter seat, A. E. Francis 240,117 

Stove, J. F. Wolven 240,065 

Stoves and furniture, cushion platform for, \V. E. 

Jones 240,027 

Stoves, extension magazine for coal, D. Van 

Evera 240,056 

Straw burning furnace. W. J. F. Liddell 240.031 

Streams, apparatus for protecting the banks of, 

W.H.Bell 239,920 

Sugar evaporator, D. & C. W. Smouse 240,195 

Suspenders, C. M. Riimpler 240,18 

Swing, balance, F. Medart 239,970 

Syringe, J. Burbridge et al 240,086 

Telegraph wire, compound. A. K. Eaton 240,108 

Telegraphic sounder, C. G. Burke 240,006 

Telephone signal, T.A.Watson 240,208 

Telephone signal apparatus, G. L. Anders 240,070 

Telephone switch signal, J. D. Richardson, Jr 240,184 

Telephone, transmitting, S. Russell 240,041 

Telephone, voltaic transmitting, A.K. Eaton 240,107 

Thermometer, W.A.Wales 240.058 

Thermometer, metallic, W. A. Wales 240,069 

Thrashing machine, f. Sherck 239,98 

Thrashing machine sieve, M. F. Lemonnier 240,15 

Tobacco pipe, J. Schlueter 239,984 

Tongs, pipe, D. Worden 240,067 

Tool rest. E. Elliott 239,945 

Trace clip and hook, Haines & Stratton 240,123 

Trees, changing the bearing years of fruit, D. 

Flanders 240.115 

Truck, warehouse, D. M. Cole 239.934 

Trunk lock, G. B. Cowles 239,937 

Tub, Johnson & How 240,026 

Type, mechanism for making, finishing, and pack- j 

ing, P.Dillon 239,942 1 

Universal joint coupling. M. Harvey 239,952 I 

Valve, safety, F. B. Scovill 239,985 

Vapor burner, A. H. Watkins 239,995 J 

Vehicle wheel, J. B. Neff 239.976 | 

Wagon brake, D. E. McKee 240,160 1 

Wagon brake lever, w. O. Albert 240,069 

Wash bench, J. Benedict 240,078; 

Wash boiler fountain, W.Barton 240.003 ! 

Washing machine. G. Jackson 240,139 

Washing waste, cloths, etc., machine for, S. L. 

Johnston 239,96 

Watch regulator, C. Teske 240,053 

"Water wheel, I. F. Davis 240,102 | 

Wells, boring and drilling, J. P. Summers (r) 9,660 I 

Wells, heating oil. P. H. Murray 239,975 

"Welt trimmer, W.J. Martland 240,154 

Whiffletree. Leinlnger & Cornelius 240,030 

Windlass, C.E.Osenburg 240.172 

Window guard, G.Neu 240.167 

Wire rolline machine. J. Schmidt 240,190 

Wood polishing machine, J. I.,. Perry 240.179 

Zither able, F. Waldecker 240,057 



\&vtxifttmtv\s. 



Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



WIND 



MILL Patents, Patterns, and Good Will For 
Sale. Rare chance for wide awake men. 
Details free. O. BINNS, Camp Chase, Ohio. 



ROPER'S HAND BOOR OF LAND AND 
Marine Engines. With illustrations. By Stephen 
Roper, Engineer. Fourth edition. Tuck, gilt edge. Price 
$3.50. Sent by mail, postage prepaid, on receipt of price. 
E. CLAXTON & CO., 930 Market St., Philadelphia, Pa. 




SEQUEIRA 
WATER METER. 

Variable sizes. The 
result of practical 
testsfur nished if re- 
quired. 4 The cheap- 
est, most efficient, 
and durable meter 
in the market. For 
full particulars, 
apply to 

A. SEQUEIRA, 
1447 Broad Street. 

Hartford, Conn. 



IV O T I O E . 

An experienced English Mechanical Engineer, widely 
connected in India, is open to do business for firms of 
Engineers, Machinists, General Hardware, Mill Stores, 
etc., etc. Address THE MECHANICAL ENGINEER, 
care of HORM U SJ EE SORABJEE, Bookseller, 26 Medow 
Street, Bombay India. 




HOLCOMB'S NEW 



AMPLIFYING TELEPHONES! 

Patented April 26, 1881. 

The best Telephones for business purposes now made. 
NO Mistakes ! No Delays ! 

NO ROYALTY! NO EXORBITANT RENTAL FEE1 

SOLD OUTRIGHT AT MODERATE PRICES. 

They transmit Conversation, Music, Signals, Commer- 
cial Orders, or any audible sound with almost electric 
Bpeed and surprising fidelity. The tones are clear, na- 
tural, and distinct ; every word is easily understood. 

These Instruments work well in all kinds of weather, 
and may be relied upon for effective service at all times. 
They are complete in themselves, and are perfect and 
durable in every part. Elegantly finished. Warranted 
to work two miles . Price, $10.00per set net. WIRE.— 
With these new Telephones we use Galvanized Steel 
Cable Wire of great strength and conductivity. It does 

§ot stretch or break, and makes a very permanent line. 
ricks : Double wire for short lines, 3 cents per rod, by 
express; treble wire for long lines, 5 cents per rod, by 
express. Meta Insulators 5 cents each. 

84.00 Te ephones.— We also furnish the Improved 
Automatic Telephones for short lines. They work ex- 
cellently, and are certainly the best Telephones for the 
price now made. Price per set $4.00 net. Wire for these 
Telephones 3 cents per rod, by express. Insulators 3 
cents each. Illustrated descriptive circulars, testimo- 
nials, etc., sent free on application. Correspondence 
solicited. , cash with order. Address all orders to 

the Patenteesand Proprietors. 
J. R. HOLCOM,* & CO., Mallet Creek, Ohio. 



A SWISS GENTLEMAN (RESIDENT IN 

Switzerland) possessing a thorough knowledge and mano 

years' experience of Engines, Tools, and general Ma- 
j chinery, and speaking and corresponding in the German, 
j English. French, and Italian languages, wishes to repre- 
i sent good firms who are desirous of doing business on 

the Continent. First-class references and testimonials. 

Address C . W., Box 656, General P. O., Manchester, Eng. 



BEST GATE LATCH 




Patentee, Strasburg, Lancaster County, Pa. 



IN THE WORLD. 
Simple, durable, 
works easy, and is 
a perfect support to 
thegate. All patent 
rights for sale. For 
full particulars and 
description, address 
E. M. MARTIN, 




Office. 84 IV. Entaw St., Baltimore, Md. ? 

Are now ready to negotiate for the organization of 
Auxiliary Companies in all the States and Territories. 
F. L. HAGADORN, Secretary. 
Referring only to work done, as follows : 
U. S. Mint, Philadelphia, - Col. A. L. Snowden, Supt. 
Navy Yard, Brooklyn. N. Y., - F. C. Prindle. C. E. 
Navy Yard, League Island, Penn., - H. S. Craven, C. R 
Navy Yard, Gosport, "Va., - - P. C. Asserson, C. E. 
Navy Yard, Washington, D. C, -AG. Menocal, C. E. 
Navy Yard, Pensacola, Fla., - T. C. McCollom, Supt. 



R F A II T I F II I AL ^ N ^ W DESIGNS of But- 



kfj DCHU I I r ULterfly, Dragon-fly ."Robin Red- 
w w breast, Pinks, Pansies, Violets, and Moss Rosebud 
Chromo Cards, name on, 10c. Card Mills, Northford, Ct. 



cheapest 
Books 



Shakespeare's Complete Works, 1 large 12mo volume, handsomely i 
bound in cloth, black and gold stamps, only 50 cents. 

Taine's History of English Literature, 1 large 12mo volume, hand- 
somely bound in cloth, 60 cents. 

Macaulays History of England, 5 large l2mo volumes, cloth, gilt, 
only tS.OO. 

Macaulay's Essay?, 3 large 12mo volumes, handsomely bound in | 
cloth, only *1.50. i 

Favorite Pronouncing Dictionary, a complete Dictionary of the 
English Language, only 15 cents. 

Milton's, Scott's, Burns', Byron's, Jean Ingelow's, Owen Mere- 
dith's, Adelaide Procter's, Tennyson's Complete Poetical I 
Works, handsomely bound ia cloth, black and Void stamping 
On covers, only 50 cents each. Other Books Equally Low, 
FULL DESCRIPTIVE CATALOGUE FREE. 



P.O. Box 4580. 



MANHATTAN BOOK COMPANY, 

lfi West 14th gt..New York. 



REVOLUTION 

IN THE PRICE OF BOOKS. 

It will pay you to send for a full 
descriptive Catalogue, containing 
nearly 100 8vo pages, of these won- 
derfully cheap books, which will be 
mailed free on application. The 
books are large 12mo in size, beauti- 
fully made, printed on good paper, 
very handsomely boundin cloth, and 
will prove an ornament to any home. 
At the exceedingly low price of 
50 cents, there are about 40 vol- 
umes of the best Poets, 85 vols, of 
the best classic Fiction, and many 
volumes of History, B fo grapby, & c, 
&c, afew only or which are men- 
1 tioned in this advertisement. 



IN THE 

|W0RLD. 



Ms HAND POWER AND HYDRAULIC 
i= "r"^ FREIGHT & PASSENGER «v- 
,„„/: SHAFDNS-PULLErsi HAN&ERS 
jTT IS. GfiAV£S8.S0N ROCHESTER NY. 



TELEGRAPH, TELEPHONE. ELECTRIC BELL. AND 
Electroplating supplies. Send for price list. JEROME 
REDDING & CO., .Al H mover St., Boston, Mass. 



DEAF 

PEOPLE 

HEAR 



J PECK'S, the only patented ARTI- 
FKJIAL, EAR DRUMS, are 

1 Cushioned, Ventilated, Comfortable, 
and Unnoticed, and restore hear- 
ing. Physicians highly recommend 
them. For Asthma or Catarrh, send 
for Dr. Stinson's Sure Kemedles. 
Treatise mailed free. 

H. P. K. PECK, Agt., 
115 Nassau St., New York. 




GBEATEST NQVZLT7 OFT I ft 

TaeUOMBINATIONWATCa CHAKAt 
COMPASS AND MICROSCOPE. 
MAGNIFIES SOO TIMES. 

We havej ust perfected and are nc* 
offering this combination to Agents ao4 
the public for the first time. Its mag- 
nifying poweria equal to a $1 micro- 
scope. Aga compass, it is worth more 
than the price of the combination, and 
it makes a neat and novel watch charm 

Sample, "by mail, nickel-plated 35c. 

Sample, by mail, onld-plated, 50c. 
Address, K.U.KIfiEOUTte CO., 

10Barclcj-3t.,N.Y. 



AC] Lovely Floral, Panel, Hand.&BouquetChromo Cards, 
1U with name, 10c. Franklin Pr'tg. Co., New Haven, Ct. 



TELEPHONE 8?*W fSk 

Circulars free. Holcomb&Co. Mtllet Creek, Ohio. 



[May 14, 1881. 



Rupture 



WOOD WORKING MACHINERY. 

• '^ tenoning, garv/ng, * 

;'::■-. ;- -■ > . machines 

band & scroll saws 

•J. A..VjK1T. *te CO. 



WANTED.— Light Mechanical Inventions (patented) to 
manufacture on royalty. Earle & Da vis, Worcester, Mass. 



CLARK'S RUBBER WHEELS. 




This Wheel Is unrivaled in 
the world for durability, sim- 
plicity, and cheapness, and is 
being largely inquired for and 
introduced in hoth this and 
foreign countries on account of 
its immense saving of the wear 
and tear of floors. 

Adapted for Warehousa and 
Platform Trucks, Scales, Boxes, 
Baskets, Tables, Heavy Castors, 
and for all purposes for which 
Wheels are used. 

Send for Circular and Price 
List. 



GEO. P. CLARK.Windsor Locks, Conn. 



Safe from Destructive explosion. 1 

' 25000 H.P.IN USE jumim cawome, ! 

lHarrisonBoilerwoMpmi/ 



Business. Costs 2c. to mate a 
RubberStamp thatsellsfor 50c. 
$$4.75 buysthe apparatus to do 
it. Particulars free to anyone. 
AMERICAN MANUF'G CO., Franklin, Mass. 



PAYING! 




TELEPHONE E°/ u V e n 8 e t m Ml 

Telephone ever invented. Only $5. Illus- 
trated Circulars sent free. Address 
s NORTH. WESTERN TELEPHONE CO., 
~ 384 West Madison St., Chicago, 111. 



FOR SAL.E.-ONE DOUBLE-CYLINDER WOOD- 
worth Planer, in good running order, for sale cheap. 

G. £ T. ALL1NG & CO., New Haven, Ct. 




DO YOUR OWN PRINTING 

Presses aud outfits from $3 to $500 
Over 2,000 styles of type. Catalogue and 
reduced price list free. 

H. HOOVER, Phila., P* 





Applied to all machinery driven by 

fly-wheels and liable to be broken by 
power stored in wheels, such as cal- 
ender rolls, upsetting machines, 
presses, and wire drawing ina- 
• chines. We warrant to save 

fearing and all machinery 
rom breaking by using ovr 
clutches. Starts gradual, stops 
quick. Any amount of power 
controlled. Friction Hoisting 
Engines and Drums; also, Safety 
Elevators. Can be run faster and 
stop quicker than any other friction. 
I). Frisbie ifc Co., New Haven, Ct. 



INVALID ROLLING CHAIR 

(RECLINING) 

A Prloelen booa 
"to those who are a 
unable to walk./ 
Hon, A. H. Stephens,! 
M. C., and hundreds " 
of others use them.^ 
Send for Circular to _ _ 

FOLDING CHAIR CO.» Kew Haven* Conn. 





s1dtoL0ND0N,BERRY^0RT0K 
■ phil a p a for- 

THE BEST BAND SAW BLADE 



DESIGNS. 

Carpet, H. Christie 12,225 

Chair, C. Penchard 12,226 

Pence, J. McLean 12,222 

Knit shirt and drawers, S. Cond6 12,219 

Oilcloth, C. T. & V.E.Meyer 12,223, 12,224 

Scarf, neck, C. H. Crossette.. 32,220 

Type, tout of printing, C. B. Reyer 12,221 



Wesley Phillip's Case. 

Dr. J. A. SHBRMAN-Dear Sir : I am happy to Inform 
you that I am entirely cured of my large scrotal rupture. 
It is one year ago to-day that I received your treatment. 
I have tested the cure by going without the appliance. 
My business is that of a locomotive engineer. My rup- 
ture, as you will recall to your mind, was similar to Mr. 
Jordan's, in your pamphlet of illustrations. 

I was ruptured in the vear 1863, while in the army. I 
have tried spring and elastic trusses with great discom- 
fort and injury, my rupture always growing worse. Find- 
ing I must get some relief or give up my business, I 
determined to try you as a last resort, and I must say 
that I found your treatment a complete success. My 
Improvement and cure have, considering my terrible 
condition, surprised my friends as well as myself. During 
your treatment [ have worked hard in my business, en- 
joying both safety and comfort, and have not lost a day's 
work. Mv general health has also Improved.. I will take 
pleasure In recommending the afflicted to you whenever 
I have an opportunity. 

You may publish this letter for the benefit of human- 
ity. My address ia 211 East44thSt. With best wishes I 
remainyours respectfu'ly. WESLEY PHILLIPS. 

New York City, Oct. 25, 1880. 



| Its Relief and Cure as Certain as Day 
( follows Day. 

Since the reduction of Dr. Sherman's terms, thousands 
[are crowding upon him for treatment, glad'v throwing 
j away their grining, irksome, dispiriting, and life-punish- 
ing trusses. His treatment for this affliction makes the 
patient comfortable and safe in the performance of 
|every kind of exercise or labor. It isa grand thing, and 
i those who are ruptured and do not provide themselves 
l with it must endure the dangers of that precarious af- 
Ifliction and the use of trusses all through life. Thous- 
| ands of those cured give the most flattering testimonials 
i of gratitude to Dr. Rhkrman. He is the authorand in- 
ventor of his popular system ; he Imparts his secret to no 
one ; it is applicable to all classes and cases, and, under 
his reduced rate, within the reach of almost every one. 

Patients can receive treatmentandleavef orhome same 
day. Dr. SHERMAN'S Book on Rupture gives convinc- 
ing proofs from professional gentlemen and others of 
his successful treatment. It is illustrated with photo- 
graphic pictures of bad cases before cure, and is sent to 
those who send 10 cents. Principal office , 251 Broadway, 
N. Y. Branch office at 43 Milk Street, Boston. Days in 
New York— Monday. Tuesday. Saturday, in Boston- 
Wednesday, Thursday, and Friday* ! 



PATENTS. 

MESSES. MUNN & CO., in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Beissues, Assignments, 
and Beports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, co»- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Beissues, Infrigements, As- 
signments, Bejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
37 Park Bow, New York. 
BRANCH OFFICE. -Corner of F and 7th Streete, 
Washington, .D. C. 

PATENT QUICK 

Adjustable Stroke 

SHAPERS 

Can be Changed while in Motion. 
E. GOULD & EBERHARDI, 

.NEW AUK, N. J, 
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Founded by Mathew Carey, 17H6* 



Born 1760. Died 1839. 




BAIRD'S 




FOR PRACTICAL MEN. 

Ournew and enl°rged Catalogue of Pb a ctica t, and 

Scientific Books, 96 papes, 8vo ; a Catalogue of Books 
od Dveing, Calico PitiNTivG, Wkavinq, Cotton and 
Woolen Manufacture, 4to; Catalogue of a choice 
collection of fitACTiCAL, Scientific, and Economic 
Books, 4to: Listof Books on St ham and the Steam 
Engine, Mechanics, Machinery, and Engineering, 
4to; List of Books on Mining, Mining Machinery, 
Coal, etc., 4to ; Catalogue of Hooks and Pamphlets on 
Socjai,S<xencj<; and Political Economy; a Catalogue 
of recent additions to our stock of PRACTICAL Scien- 
tific and Technical Books; as well as a List of 
Lkadixg Books on Mktal Mining, Metallurgy, 

MINKRALOGY, ASSAYING, AND CHEMICAL ANALYSIS, 

sent free to any address in the world. 

HENRY CAREY BAIR1J & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia. 




PATENT BENDING ROJLL3, 

For Heavy Punches, Shears, Boiler Shop Rolls, Radial 
Drills, etc., send to 

HILliES & JONES, Wilmington, Bel, 



$72 



IMPORTED BREECH-LOADING SHOT GUN.. 




Weight 7 Lbs! 

A $20 BREECH-LOADIIMC GUN FOR $7.00. 

NEW, PERFECT, FRESH FROM THE FACTORY AND GUARANTEED IN EVERY RESPECT. EVERY ONE THOROUGHLY TESTED AT FACTORY BEFORE EXPORTATION. „ 

Owin g to the failure of the LONDON ic LIVERPOOL FIRE ARMS CO., of London, England, we have secured a coneignment of their celebrated Breech -loading: Shot Guns 

QPXX2±3 CHAMPIOISTj at thirty-three and one-third cents on the dollar o f the actual cost of manufacture. One huudred thousand stand of these Guns have been thrown 
»n the European and American market, on y a small portion of which have come to America. These we have secured entire control ot and offer them for the purposo of introduction at less than 
cost of manufacture until JULY 15th- |88l»' when the price will be advanced to the regular rate $20«00 each. This Shot Gun filla the long-felt want for a reliable 
Breech>loading Shot Gaa at a reasonable price. The co u ntry has been flooded with cheap, worthless American Fire-arms, made of Inferior material miserably put together, and 
as far as reliability or accuracy are concerned perfectly useless. k X'iIE CHAMPIO]V Is new and perfect, finely finished, case-hardened and blued, made o ivcry best 
materials, and by the Improved Attachments, as shown In cuts Nbs. 1 & 2, are rendered superior to any other English or American Shot Gun. They are too well-known to need extensive 
description, when we state that thev are perfect, and warranted Genuine OT A "^y 3 TOTVSi that is sufficient. Every Man or Boy in this country who needs a ShotGun should 
purchase one of TUX'S OI31A.TWEi > XOUrfiS 7 as they are the biggest Bargain ever offered in America, and will never be offered again. Wc GUARANTEE theso 
Shot Guns to be in every respect as represented or Money will be refunded. Youcannotlet thia opportunity slip if you want a Shot Gun, and as a chance for speculation it is well worth your 
attention. You can at anytime sell the ShotGun for a great deal more, than yon gave for it. rXTIB CHA.MPI03V I* a great favorite with Sportsmen on account of tho 
rapidity and eaBe with which It can be loaded, and its superior Shooting qualities. That it stands unrivaled, as a tirst-clasa Fire-arm, is shown by the thousands of English testimonials on file. 
Theeditorof Thb ATLAsfN. Y.)Bavs: " They are the most extraordinary bargains T ever saw. They shoot equaltomy $90 £c°" Gun." He has bought two. K, E. Reed, Secretary of the New 
York Ducking CI lib, says: " Your CHAMPION IMPORTED BREECH-LOADING SHOT GUN is an unheard-of Bargain and worth at leant $20.00- Our Club will have several. I heartily endorse 
your assertions ; this Shot Gun will more than satisfy every purchaser." ORDER AT ONCE *« onr consignment is only OIVE THOUSAND nnd our limit Is JULY 15th* 1881. 
TAKE NOTICE-^'awillsend (untllJuly 15th, 1881,1 ONE CHAMPION I M PORTED BREECH-LOADINC SHOT CUN as ascribed above carefully boxed, 
for $7.00. and when Cash accompanies the Order will give Free one of our new Sportman's Cartridge Belts, aa shown in cut, also 60 Metallic Reloadable Shells (fast a life-Ume). 

Semd Money by BEGISTERED LETTER or POST-OFFICE: ORDER, at our Risk. Or we will send the Gun CiO-D. with privilege of Examination npou 
receipt of $2.00to cover express charges, or your expreBS agent's guaranty that the Gun will be returned free of all expense to us if not taken by you, but we do not send the Sportman's 
Belt or Reloading Shells if sent C.O.D., as this extra inducement is to those who sand CASH WITH ORDER. Should you have m acquaintance with our Firm, and desire a refer- 
ence aa to our reliability, we would refer yon to an v Mercantile Agency, Express Company, Bank or Newnpaner Publisher In this City. ORDER NOW, even * f y° u have nn use for a Gun 
for sis months ; you never will get another such Barsaln. Address J&- G-. DPUTOIESOTTT <ft> CO-, 10 Barclay Street, New York- 

SPECIAL OFFER^ICyou -will get * Club of Five and fiend us $35.00 >re -will send YOU one Gun free for your trouble. 



SUPERIOR SUBSTITUTE FOR WOOD ENCRAVINC. 

J. C. MOSS, Pre*, and Sufit. M. A. MOSS. Trtasurrr. J. B. RAMSEY, Secretary 

ff, It MOSS, Assist. Sit/i't. II. A. JACKSON. Assist. iV 

MOSS ENGRAVING GO 



INCORPORATED (MOSS'S SEW PROCESS.) APRIL 2, 1880 

535 PEARL STREET, COR. ELM, NEW YORK. 

LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD. 

ENGRAVINGS OF PORTRAITS. BUILDINGS. LANDSCAPES, MACHINERY, MAPS, ORNA- 
MENTAL LETTERING«nd GENERAL ILLUSTRATIONS FOR NEWSPAPERS, BOOKS. CATA- 
LOGUES, etc. .Much cheaper than "Wood Cuts. Mr. J. C. Moss, the iimnlor of the Moss Proofs 
of Photo-Knyraving, in irithdroiring from the Photo- JCngiaring Co., 67 Park Piaee, has retained for him 
self all improvements mode and nsttl by hita in Plioto-Engraving since May, 1872. Send green stamp fo.' 
Illustrated Circular. Sent! cupy for estimate. Please mention this iinper. 



SURFACE FILE HOLDERS. 

By their use a crooked file may b e utilized as well a s a 
Straight one, and both are made to do better execution in 
filing broad surfaces than has hitherto been possible. 
No. 4 holds flies 12 to 14 in. long. Price 75c. each. 
No. 5 " " 14 to 16 in. " Price $1.00 each. 
For sale by the trade generally. Manufactured only 
by the NICHOLSON FILE CO.. Providence, R. I. 



A WEEK. $13 a day at homeeasilymade. Costly 
outfitfree. Address True & Co., Augusta, Me. ! 



DAMPERREGULATORSandGage 
Cocks. Murrill & Keizer, Baltimore. 



HUB MACHINFRY.-HUB TURNING. HUB MORTIS- 

ing, and Hub Boring Machines. Send for price list and 
circulars. DAVID JENKINS. Sheboygan, Wis. 






EDARTPATENT WROUGHT RIM PULL 



-sCa perfect: balance. c--- - :, , t-v tnTHE 
'$rHE CHEAPESTPULLEY^TH^ 



FORD ENG INEERINC 



Geo. W. Read & Co., 

Manufacturers of and Dealers in 

MAHOGANY, 

And all Foreign and Domestic 

0«,"fc>i:EL©t w oods. 



SOLE MANTTFAOTURERS 



CUT AND PRESS DRIED 

THIN LUMBER, 

FOR 

CIGAR BOXES, 

Faiiel Stock. Etc,, Etc. 



Mills and Wareroomsi 

186 to 200 Lewis St., New York. 



The Phosphor-Bronze Smelting Co. Limited. 




New Offices and 
Salesroom, 



vian^. 



1 512 Arch Street, 

PHILADELPHIA 

PA. 

PHOSPHOR-BRONZE 

Wire, Rods, Sheets, Bolts, etc. 

Pamphlets and Particulars 01 Application. 



OWNERS OF THE U. S. PHOSPHOR- 
BRONZE PATENTS. 

Sole Manufacturers of Phosphor-Bronze in the U.S. 



$66 1> 



.week in your own town. Terms and $5 outfit 
free. Address H. Hallett & Co., Portland, Me. 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York, Th e George Place M achinkrY Agency. 



BELT FRICTION CLUTCH 

lor Gears, Shaft, Couplings, and Pulleys. 

W. OESTERLEIN, 

13 Home St., Cincinnati. Ohio. 

B00KWALTER ENGINE. 

Compact, Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

3 HORSEPOWER $240 00 

Hi - " 280 00 

614 " " 355 00 

8J^ " " 440 00 

;y|nM|»j™^ jgg?- p u t on cars at Springfield, O. 

msm^==- JAMES LEFFEL & CO.. 

Springfield. Ohio, 
or 110 Liberty St., New York. 




H 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November 18, 1S79. 

For Mttdtilam Road making, Ballasting of Railroads. Crushing Ores, use of Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, efiici- 
ency,anS simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn. 




Pond's Tools, 

Engine Lathes, Planers, Drills, Ac. 

DAVID W. POND, Worcester, Mass. 




TOOLS for Machinists, Carpenters, Amateurs, Jew- 
ellers, Model Makers, Blacksmiths, Coachmakers, etc, 

Send for Catalogue, and state what kind of Tools you require. 

TALLMAN k McFADDEN, 607 Market St., Philad'a. 

MUSEUM CASE IiOCKS.-See Sci. AM. of Feb. 
5th. Recommended hy Prof. Winchell Steere, and 
Harrington, and used in University of Michigan Mu- 
seum. ANDREW C IMIE, Ann Arbor, Mich. 



An engine that works without 
Boiler. Always ready to be started 
and to give at once full power. 
SAFETY. ECONOMY, 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT UAS ENGINE. 

Useful for all work of small stationary steam engine. 
Built in sizes of '2, 4, and 7 H. 1* by SCHLEICHER, 
SCHU.HM & CO., 3045 Chestnut Street, Phila., Pa, 
A. C. Manning, 38 Dey St., New York, Agent. 




ORGANS SaSoSSis 

^mbbmbb _ Daniel F« Be 



#30 to SljOOOl 2 to 32 Stops. 

p. Paper free. Address 
eatty. Washington, N. J. 




ius:jfrs. y>*~~**. 

I or bars f«e.f ^ _. I 
a full set oflt ■«■)»■ J 



DIU3TACHE AND >VHI8I!ERS. 

DYKE'SBEAfiDEI.IXlU 

11 dp It en eithar bald h 
Wul foi 

whi«ker> in 4 to S w«ki. 

and "Id wu»rh«nyy henrtl uid fa 

in^u»-d 1 to3 Pk(H. Pkgposl- 

h Si GO.Palitme.[\\.( Guarantee sent, 




The WESTINCHOUSE THRASHING MACHINES, 




ENGINES, AND HORSE POWERS 

Grain Thrashers, unequaled in capacity forseparating 
and cleaning. 

Combined Grain and Clover Thrashers, fully equal 
to regular grain machines on grain, and a genuine Clover 
Huller in addition. 

Engines, positively the most desirable for Lightness, 
Economy, Power, and Safety. Boiler has horizontal tubes, 
and is therefore free from the objectionable features or 
vertical boilers. 

Horse Powers, both Lever and Endless Chain. All 
sizes. Send for catalogue. Address 

0. WESTIMHOISE & €0., Schenectady, N. Y. 



C. J. GODFREY & SON, 

UNION CITY, CONN., 

Manufacturers of Metallic Shells, Ferrules, Cups, Blanks, 
and any and all kinds of small press and stamped work in 
Copper, Brass, Zinc. Iron, or Tin. Drawn Brass and 
Steel Ferrules for Kile. Chisel, and other Tool JIandles, 
also Pocket .Match Safes of various styles, are specialties. 
All kinds of notions, small wares, or novelties in the 
above line made to order. Work finished plain or 
nickel plated as desired. Correspondence solicited and 
estimates furnished. 



W. S. HOLLAND & CO.. Burlington, VI., 

Manufacturers of all kinds Hives and Honey Sections. 
Also Walnut Cabinets for Druggists and Merchants, 
Small Packing Boies, etc. 



THE 



BAKER BLOWER. 

[forced blast.] 
The best in the World for 
| Charcoal Blast Furnaces. 

Also for melting Iron in Cu- 
| polas for Stove Foundries, etc. 

WILBEAHAM BEOS, 
^No. 2320 Frankford Avenue, 

Philadelphia, Pa. 

4$*SENL> FOB OUR CATALOGUE. "©» 




NO FAILURE IN SIXTEEN YEARS 

HEALD &M0RRIS^Nl?^gMPS 

100 JO 35,0.00 GALL8.PER MINUTE CAPACITY 

HEALD&MoRRlsBaJdWrisvilleNy 




I SWEEPSTAKES, WITH THE ELLIS 



Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,200 lbs., 
$300; planing 24 in. wide, 6 in. thick, weight 2.600 lbs., 
£350. Beading, Arbor, and Head, extra, £20. Sash, Door, 
and Plind Machinery a specialty. Send for descriptive 
catalogue to Rowley & Hermance, Williams port, Pa. 



DO YOU WANT TO BECOME 

Send 25 cents for Illustrated Instruction Book. 

C. E. Jones & Bbo., ClN St ra ' 



TELEGRAPH OPERATOR 



Roots 1 New Iron Blower. 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manufrs, 

CONNERSVILLE, IND 
S. S.TOWNSEND, Gen. Agt, j | g^e*,;*' 
WM. C00KE, Selling Agt, 6 Cortlandt Street, 
JAS. BEGGS & CO., Selling Agts., 8 Dey Street, 

SEND FOR PRICED CATALOGUE. 



St, -j 

'*, \ 

eet. J 



NEW 
YORK. 




WITHERBY, RUGG & RICHARDSON, Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



(f r 4* (f Ofl perdayathome, Samples worth $5free. 

$3 10 $ZU. 



I Address Stlnson & Co., Portland, Me. 




_rGINEEKS,Mechanics,MillOwners,Builders.Mariu- 
_Jfaoturers,Miners,Merchants,&c.,willfindinMoOKE , 8 
Universal Assistant and Complete Mechanic, a work 
00 ntaining 1016 papres,50O Engravings, 461 Tables, andover 
1,000, 00OIndustrialFacts,Calonlations, Processes, Secrets, 
Rules 4c, ofrareutilityin2:0Trades. A $5boolifree by 
mail for $2.50, -worth its -weigh ti n gold to any Me chanic, 
FarmerorBusinessMan. A'/ents Wanted. Sure sale every- 
whereforalltime. For 111. Contents Pamphlet, terms, 
and Catalogue of 500 Practical Books.addressNATIONAL 
BOOK Co.. 73 Beekman St., New York. 



^aaasisj- 165 RACESt. CINCINNATI, &*& iiX ". 



50 



All Gold, Chromo, and -Lit'g Cards (No 2 alike), 
Kame on, 10c. Clinton Bros., Clintonville, Conn. 



Horizontal Steam Engines, 

For Economy, Durability, and 
Superior Design, 

Complete in Every Respect, 

ADDRESS 

LAMBEBTTILLE IRON WOHKS, 

I^AMBERTVIIiIiE, N. J. 




W ood-working M achinery. 



BWTJniversal Wood Workers. Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, etc. 

BENTEL, MARCEDANT & CO., 

lMWI/fOl, OHIO, V. 8. A. 




The attention of Architects, Engineers, end Builders 
i is called to the great decline in prices of wrought 
STRI'CTIIRAT/ TRON. 
ft is beliered that, were owners fully aware of the small 
difference in cost which now exists oetween iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter, 
rtmtion to business in consequence of Are. Book of de- 
i tailed information furnished to Architects, Engineers, 
and Builders, on application. 
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THE 

New York Ice Machine Company, 

21 Conrtland St., New York, Rooms 54, 55. 

LOW PRESSURE BINARY ABSORPTION SYSTEM. 



Machines Making; 



ICE AND COLD AIR. 

Low Pressure when running. N o pressure at rest. Ma- 
chines guaranteed by G. H. Delamater & Co. 





At liow Price*, Ljiii'ure Assorted (stock. 
A. & F. BROWN, 57-61 Lewis St., New York. 



THE J. L MOTT IRON WORKS, 

SS and 90 Beekmnn St., New York. 
Demarest's Patent Water Closets used almost 
exclusively in all fine work. Drum rest's Water 
Closets, Latrine's and Hopper's for public buildings and 
factories. Mott's Celebrated Porcelain Lined 
Baths unequaled for beauty and cleanliness. Sani- 
tary Goods of all kinds. 



THE NEW PULSOMETER. 

UNEQUALED FOR ANY DUTY. 

Long Island Brewery, 81 to yl Third Ave.. Brooklyn, N. Y„ March 8, 1881. 

Pulsometer Steam Pump Co.: 

I would say in regard to the New Pulsometer purchased from you some months 
ago, that it works to our satisfaction. We are able to pump malt liquor with it at a 
temperature of from 148 to 152 degrees Fahrenheit. 
_^J. Yours truly, J. W. BROWN, "Vice-President. 

UgSsp Office ofR. Adams & Co., No. 10 Greene St., New York, March 18,1881. 

WBffl PULSOMKTER STEA ,M PlI iP CO.: 

SaP%> The No. 5 New Pulsometer I purchased of you over one year ago has given us 

w the highest satisfaction, and we can cordially recommend it. 

ROBERT ADAMS, Derby Cotton Mills, Birmingham, Conn. 
Write for book giving full description, or call and see it in operation at 

83 John Street, New York. 



CATALOGUED. 



THE FOLLOWING MANUFACTURERS ARK PRO- 
MINENT IN THEIR RESPECTIVE LINES; IN 
SHORT, ARE HEADQUARTERS: 




BOYLE ICE MACHINE CO., 

Ice Machines 

AND 

Refrigerating Apparatus. 

No. 10 N. Jefferson Street, Chicago, 111. 

Estimates and Circulars upon Application. 




WM. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HAKKIS-COULISS ENGINE 

With Harris' Patented Improvements, 
from 10 to 1,000 H. 1\ 



COLUMBIA BICYCLE. 

The Bicycle has proved itself to be a 
permanent, practical road vehicle, and 
the number in daily use is rapidly in- 
creasing. Professional and business 
men, seekers after health or pleasure, 
all join in bearing witness to its merits. 
Send 3 cent stamp for catalogue with 
price list and full information. 

THE POPE M'F'G CO.. 
597 Washington Street, Boston, Mass. 



THE HAZARD MANUFG. CO., 
• M. T HOMPSON, Agt. 87 Liberty St., N. Y. 

HOISTING ENGINES. 

COPELAND «fc BACON, 
NEW YORK. 



VALVES AND FIRE HYDRANTS. 

THE LUDLOW VALVE M'F'G CO., 
Tro y, N. Y. 

RlciTmLsrA¥cuwressoRS. 

INGERSOLL ROCK DRILL CO., 
1 l-iSI*ark Place, - - New York. 



BOILER COVERINGS. 

Plastic Cement and Hair Felt, with or without the 

Patent "AIR S P A C E " Method. 

ASBESTOS MATERIAXS. 

Made from pure Italian Asbestos, in fiber, mill board, and 
round packing; • THE CHA1.M KRS-SPENCE CO., 

40 John Street, and Foot of K. 9th Street, New York. 



Lehigh Valley 



E.MEIt WHEEL. CO 



Weissport, Pa. 



Establ'4 EAGLE ANVILS. 1843. 

Solid CAST STEEL Face and Horn. Are Polly War- 
ranted^ Retail Price, 10 cts. per lb. 

Double Screw, Parallel. Leg Vises. 

Made and WARE ANTED stronger than any other Vise 
by FISHER .fc NORRIS only, Trenton, N. J. 



THE AMERICAN ELECTRIC COMPANY. 



8c MANUFACTl 

/ OF E L ECTRIC 

25 & 27 LAKE 



^ERS OF THE Th 
L1GHTING. OF TH 
5 T . NEWBRI T A I N 



HOMSON— HOUSTON 




EXETER MACHINE WORKS, 

Manufacturers of 

Steam Engines, Blowers, and 
Steam Heating Apparatus. 

50 Federal St., Boston, Mass. 




THE HOLLY SYSTEM FOR HEATING 

cities and villages, under the Holly Patents, ie in prac- 
tical operation in many places. For economy, comfort. 
:ind convenience, is superior to any other principle.; 
Licenses granted to corporations for the use of this sys- 
tem. Holly Steam Combinat'niCo., Lim., Lockport, N.Y. 



DOUBLE PITMAN PRESSES. 

STILES & PARKER PRESS CO., Middletown, Ct. 



Ahead of all Competition. 

1881. 




Lawn Mower 



TEN SIZES FOR HAND USE. 

Weighing from 21 to 51 lbs. 

THREE SIZES FOR HORSE POWER. 

GRAHAM, EMLEN & PASSM0RE, 

Patentees and Manufacturers, 

631 Market St., Philadelphia, Fa. 



SM^frgfir5sx*m% 




Vulcanized Rubber Fabrics, 

FOR ALT. 

MECHANICAL PURPOSES. 

The largest and oldest establishment in the world. 



37 & 38 PARK ROW, NEW YORK.*! 



PAINE'S AUTOMATIC ENGINES. 




Spark Arrester. 

If citable, durable, and economical, willfwrnish a 
horse power with one-third less fuel and water than awy other 
ewjinebuilt not fitted with an automatic cut-off. Send 
for Illustrated Catalogue "A" 2, for information and 
prices. B. W. FAVNE & SONS, 

Box 1207. Corning, N. Y. 



TIDY SPOOL CASE. 

Something new. Agents wanted. Sample 15 cents. Ad- 
dress TERRELJL & TRAVIS, Yonkers, N. Y. 



PROSPECTING MINERAL LANDS A SPECIALITY. 

CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHO LE 
DISTANCE BORED. ARTESIAN WELLS BORED ROUND 
AND STRAIGHT ADMITTING A LARGER PUMP AND CASING 
IN PROPORTION TO SIZE OF 

HO^: THAN BV ANY OTHER 
PROCESS. ESTIMATES GIVEN 



*ND CONTRACTS MADE BY 



ENNSYLVANIA 



^ y«r L J DIAMOND DRILL CO. 

.^\! 5 *^S»...rf^*™!' /BOX 4-2 3 POTTS'; ! LIE PA. 



PATENTS SOLD SS 

Joint Stock Companies formed. Stock placed for Incor- 
porated Companies. Good investments always on hand. 
Highest references given. Circulars free. E. L. RICH- 
ARDS & CO., Brokers, 733 Broadway. New York. 



rr\HB Scientific American " is printed with OH AS. 
X ENETT JOHNSON &CO.'S INK. TenthandLom- 
bard Sta. Philadelphia, and 50 Gold St. New York. 



ERICSSON'S 

New Caloric Pupil Engine 

FOR 
DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IRON WORKS 

C. H. DELAMATER & CO., Proprietors, 

No. 10 Cortlandt Street, New York, N. Y. 



ICE AT flOO PER TON. 

PICTET ARTIFICIAL ICE CO., Limited, 
P. O. Box 3083. 1 43 Greenwich St., New York. 

Guaranteed to be the most efficient and economical of all 
existing Ice and Cold Air Machines. 



ROCK DRILLS, ^j 

COMPRESSORS, ^A^ 
FUSE, ^P&&* 

POWDER. ^ »** *' 



The Greatest Rock Breaker on Earth. 

Capacity, a ton a minute. All kinds of Mining Machin- 
ery. Send for circulars. GATES & SCOVILLE 
IRON WORKS, C hicago, 111. 

STEARNS SAW MILLS. 

Saw Mill Machines, Boilers, and Engines. 
STElBSrS MAMFACTCRIIfG COMPANY, Erie, Pa. 



HWJ0HKS 

LIQUID PAINTS, ROOFING, 

Steam PiDe & Boiler Coverings, Steam Packing, 
Mill Board, Sheathing. Fire Proof Coatings, &c. 

Seno for Descriptive Price List. 

H.W.JOHNS MFC CO. 87 MAIDEN LANE, N.Y. 




FORSTERS CRUSHER AND CRUSHER AND PULVERIZER, 

The simplest machine ever devised for the purpose, 

"We warrant 50 per cent, advantage in Crushing, with one-third Power, and in combined 
Crushing and Pulverizing do the work of Stamp and Burrs at one-third first cost. Can be 



operated with any Ttvtid of Power. 



Address TOTTEN & CO., Pittsburg, Pa. 



FRIEDMANN'S PATENT INJECTOR, 

THE BEST 

Boiler Feeder 

IN THE WORLD. 
Simple, Reliable, and Effective. 

40,000 IW ACTUAL USE. 

NATHAN & DREYFUS, 

Sole Manufacturers, NE"W YORK. 

Send for Descriptive Catalogue 



A C D C CT f\ C FELTING WORKS, 80 

AODEO I \J O Cortland Street, New York. 
Steam Pipe and Boiler Covering, Hair Felt, Hoofing, 
Booting Materials, -Building Paper and Paints. 



MACHINISTS' TOOLS. 

NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c 



NEW HAVEN 



MANl'FACTUItlNG CO., 
Sew Haven. Conn. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 82 John Street, New York. 



Steam Fitters' & Plumbers' Supplies. 

STURTEVANTS' J?AN BLOWEKS. 
ALBERT BRIDGES, 46 Cortlandt Street, New York. 




A NEW TREATMENT 

nepsia. Headache, Debility. 



for Consumption, Asthma, 

Bronchitis, Catarrh, Dys. 

nepsia, Headache, Debility, Neuralgia, Rheumatism, 

and all Chronic and Nervous Disorders. 

ACTS DIRECTLY upon the great nervous and organic centres, 

and cures by a natural process of reviiaXization. 

HAS EFFECTED REMARKABLE CURES, which are 
attracting wide attention. ni ■ T , TTT _■ 

HAS BEEN USED BY Bt. Rev. John J. Keane, Bishop of 
Richmond, Va., Hon. Wm. D. Kelley, T. S. Arthur, and others, who 
have been largely benefited, and to whom we refer by permission. 
JS STRONGLY ENDORSED: We have the mosT; unequivocal 
testimony to its curative power from many persons of high character 
and intelligence."— Lutheran Observer. "The cures which have been ob- 
tained by this new treatment seem more like miracles than cases oi natural 
healing "— Arthur's Home Magazine. " There is no doubt as to the genuine- 
ess and positive results of this treatment."— Boston Journal of Commerce. 
THE OXYCEN HOME TREATMENT contains two months' supply, 
_;h inhaling apparatus and full directions for use. . ,, . , , 
_ "SENT FREE: a Treatise on Compound Oxygen, giving the history of this new 
discovery and a large record of most remarkable cures. Write for it. Address 

ADMINISTERED BY INHALATION. u 9 and mi Clrard St., Philadelphia, Pa, 



THE SGOVILL 

"Pop" Safety Valve, 

SIMPLE. RELIABLE, DURABLE, 

For Locomotive, Stationary, Marine, and Portable 

Boilers. 

Send for descriptive circulars and price lists to 

THE HANCOCK INSPIRATOR CO., 

BOSTON, MASS. 
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new styles, designed by best artists. Bouquets. 

Gold Chromo, Birds, Landscapes, Panels, Wate; 

Scenes, etc. Best collection of Cards ever sold 
f orlOc. Sample Book containing- samples of all our Cards, 
25c. Largest Card House in America. Dealers supplied 
with Blank Car s. American Caed Co., Korthford, Ct. 



wreWe 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
erSj Trenton, N. J ., or 117 Liberty Street, New York. 

i\ heels and Rope for conveying power long distances. 
Send for circular. 



MillStones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers. MJ11 Picks, water Wheels, Pulleys, and 
Gearing specially adapted to Flour ; Mills. Send for 
catalogue . 

J. T. NOYE ifc SONS, Buffalo, N. Y. 



NEW YORK BELTING AND PACKING COMP'Y, 




The Oldest and Largest Manufacturers of the Original 



SOUL. I 



"VTJJLMCA.NXTJS1 



EMERY WHEELS. 



JUnery Wheel. 



All other kinds Imitations and Inferior. Our name is s amped in full upon all our 
standard BELTING, PACKING, and HOSE. 

Address NEW YORK BELTING AND 
JOHN H. CHEEVER, Treas. 



PACKING CO- 
NEW YORK. 



HOWARD MANUFACTURING CO. 

Manufacture and Introduce 

Patented Novelties 

AND 

THE DIADEM COMD 

PATENTED. 




KORTING'S UNIVERSAL INJECTORS 

For Boiler Feeding, operated by single handle, taking 
water up to 150° Fan. 

Philadelphia Office, 12th and Thompson Sts.; New York 
Office, 109 Liberty St.; Boston Office, 7 Oliver St. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANKLIN.V. Pres't. J. I. ALLEN, Pres't. 
J, B, PIERCE, See'y. 




"BUCKEYE" 
LAWN MOWER. 

The lightest and easiest run- 
ning Moweu ever made. 
Steiictly First Class. 

MAST. F O O S <fc CO. 
Springfield, Ohio. 

Send for catalogue. 



Jarvis Furnace Co. 

Patent Setting for Steam Boilers, Burns' Screenings 
and Slack Coal without Blast. No. 7 ( iliver St., Boston ; 
No. 422 East 23d St., New York: No. 709 Market St., St. 
Louis; No. 1 Second St., Baltimore. 




FOR BEST 

COLD PENS. 

Send for Price List to 
JOHN HOLLAND, Mfr., 19 West 4th St., Cincinnati. 



PRINTING INKS. 

The leading Periodicals, including the Scientific 
American, are printed with our inks. 
G. MATHER'S SONS, 60 John St., New VorF*. 
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